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I. WASTE. 


ee 
RN our last number we gave a few scattered instances of 
Nature’s seeming wastefulness in the world of life. 
We will now seek to trace a similar want of economy 
in the management and preservation of heat. Two points 
will be admitted at the outset—that certain temperatures 
ranging from 32° F. to about 100° F. are necessary for the 
existence of, at least, all the higher forms of animal and 
vegetable life; and secondly, that the universe is, as a 
whole, very poor in this primary requisite. As far as our 
physicists are able to calculate the temperature of the vast 
regions of space, lying between sun and sun, and even 
between sun and planet, is about —273° C, or 470 F. below 
zero—a degree of cold which no living being with which we 
are acquainted could possibly survive. Being then so neces- 
sary,—in fact forming the working capital of the universe,— 
and so scanty in its amount, we might fairly expect that it 
would be carefully utilised, and that its loss would be 
jealously guarded against. This, however, is precisely 
what we do not find. The only sources of heat of which 
we are aware are those large luminous bodies of which our 
sun is the most familiar instance. These orbs, in conven- 
tional language, radiate light and heat in all direCtions. 
But this radiation does not at all warm the depths of space 
through which it passes ; it is only when it impinges upon 
solid bodies like the earth’s crust, or traverses certain gases 
and vapours, that the effect which we call heat is produced. 
To what an extent this holds good we learn from the expe- 
rience of mountain-climbers and aéronauts, who, in propor- 
tion as the air becomes rarefied, find the sun’s rays losing 
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their power. But the proportion of the sun’s radiations 
which fall upon any of the planets is an infinitesimal frac- 
tion of the whole. The bulk of the energy evolved is, as 
far as warming planets is concerned, simply thrown away. 
If we were to kindle the largest fire that ever blazed in the 
kitchen of a feudal castle, and to suspend before it a gnat, 
our extravagance would be a type of what is actually going 
on in the relations between sun and planet. Still this is a 
point upon which we can lay but little weight, since, for 
anything we know, the sun may have other and more im- 
portant functions than the illumination and warming of the 
planets. Therefore, in spite of the aphorism de non appa- 
ventibus et non existentibus eadem est ratio, a suspension of 
judgment is here prudent. 

Let us turn now to that portion of the sun’s rays which 
falls upon the surface of the earth. It is known that heat- 
rays as given off from the surface of incandescent bodies, 
such as metals at a white heat, or as in the case in point, 
pass through the various gases and vapours which form the 
earth’s atmosphere with little loss, so long as these are 
transparent.* They are, however, to a considerable extent 
intercepted by aqueous vapour in that condition in which it 
forms mists and clouds. Hence the earth’s crust during 
the day-time is much more heated if the sky is clear than if 
it is overcast, a fact familiar to everyone. With the heat 
radiated out from bodies at lower temperatures, such as 
from a pipe filled with boiling water, the body of a living 
animal, or the surface of the earth after exposure to the sun- 
shine, there is a decided difference. Such radiations do not 
readily traverse glass, watery vapour, even if transparent, 
and carbonic acid gas; whilst through certain other gases, 
such as oxygen, nitrogen, and especially hydrogen, they pass 
with comparative ease. These differences explain why a 
glass house, such as a conservatory, retains the heat which 
it receives from the sun, or from steam- or hot-water-pipes. 
The rays of the sun pass easily through the glass, and warm 
the objects within. On the other hand, the low-tension 
heat-rays thrown off from the walls, floor, &c., heated by 
the sun or from the hot-water-pipes, is to a great degree 
imprisoned. Still more strikingly is this shown in the so- 
called ‘‘ solar engine.” A koiler with a blackened surface 
encased in glass is exposed to the sun’s rays, which enter 
readily and heat the metal and the water. Again, the low- 
tension rays from the surface of the boiler cannot readily 


* Transparent watery vapour absorbs about 10 per cent of the sun’s rays, 
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escape, and the water is thus brought to a boil. In cloud- 
less regions a steam-engine may thus be made to work. 

The same facts play an important part in Nature. During 
the day, as we have already seen, the earth is gaining heat, 
if only the sky is clear. During the night there is a loss 
going on, the heat which has been collected during the day 
being dissipated by radiation into space. This loss, which 
is always experienced to some extent, is greatest when the 
sky is cloudless by night, as is always observed in case of 
the spring-frosts so much dreaded by the farmer and the 
gardener. Hence, for the earth to receive the greatest pos- 
sible effect of the sun’s rays, the sky should be clear by day 
and overcast by night. But, in England at least, we might 
almost say that the very reverse order prevails. The sun is 
visible but for a part of the time when he is above the hori- 

-zon,—in some seasons not more than one-fourth,—whilst 
the heavens clear up at night. Were accurate observations 
made we suspect that the sky would be found cloudless by 
night for twice as many hours yearly as inthe day. Here, 
therefore, we have a double loss: a large part of the sun’s 
rays are shut off from us by day, whilst by night the heat 
which the earth possesses is allowed to escape freely. Here, 
then, is twofold waste on a gigantic scale. So fully has the 
evil of clear nights been recognised that in many parts of 
the world it has been customary to protect orchards and 
vineyards from night-frosts in spring by making a dense 
smoke to the windward. 

Transparent watery vapour is also a great protection 
against the nightly loss of heat. Where it is wanting, no 
intensity of solar action by day is able to ward off frost, 
even within the tropics. In the deserts of Africa, Arabia, 
and Persia travellers often experience bitter cold before sun- 
rise. The so-called ‘‘ extreme ” climates, where a scorching 
summer alternates with a severe winter, have a compara- 
tively dry atmosphere. The chills of the easterly winds of 
March and April, which few of us ‘‘ welcome,” as did 
Kingsley, owe their evil effects upon man, beast, and vege- 
tation to the same lack of transparent watery vapour. 

We have already mentioned the power of imprisoning 
low-tension heat-rays possessed by carbonic acid, as com- 
pared with oxygen and nitrogen. So manifest is this pro- 
perty that some writers have sought to explain the luxuriant 
vegetation of the Eocene and Miocene Ages, even in high 
latitudes, by the assumption of a much larger proportion of 
carbonic acid in the atmosphere than exists in our days. 
In all probability it may be said that if nitrogen possessed 
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the same property of preventing the escape of the low- 
tension heat-rays as does carbonic acid, frost would be un- 
known outside the polar regions, and the Arétic ice-cap 
would not be able to send us cold currents of air and water 
to the ruin of our crops. The attributes of our atmosphere 
form, then, an additional source of the waste of heat. 

There is another process by which the soil is locally 
chilled, even if the total sum of heat in our globe is not 
reduced. If drops of water, such as rain, fall upon a porous 
soil, they sink in and draw with them mechanically a por- 
tion of air which becomes condensed in the soil, and by this 
means, as well as by the chemical a¢tion of the oxygen 
present, raises the temperature of such soil. But if imme- 
diately after the rainfall a strong wind arises, as is very fre- 
quently the case, this process is very gravely interfered with. 
‘The stronger and drier the wind, the more of the water 
which has fallen, instead of sinking into the soil, evaporates 
from the surface. For its conversion into vapour a quantity 
of heat, taken from the soil, is rendered latent, and thus 
vegetation is chilled and more or less injured. Every expe- 
rienced gardener, when working with plants under glass, 
and consequently completely or nearly so under his control, 
takes good care immediately after watering to shut the frame 
or the house up close, so as to minimise evaporation and 
give the water time to disappear from the surface of the soil 
by absorption. 

To carry out this method of working in Nature would, 
however, involve a serious difficulty. For rain is due to 
watery vapour becoming condensed into the liquid state and 
falling to the earth. By condensation it necessarily occupies 
less room and a partial vacuum, or at least, a reduction of 
pressure being thus created, air rushes in from other districts 
to restore the equilibrium. Hence the prevalence of wind 
after rain, ruinous to vegetation as experience no less than 
theory proves it to be, seems, according to our present know- 
ledge, a physical necessity. 

We come now to some points connected with the behaviour 
of water when in the solid state, as ice and snow, which in- 
volve no inconsiderable waste of heat. When these sub- 
stances melt an enormous amount of heat is rendered latent, 
being withdrawn from surrounding objects, from the lower 
stratum of the air, &c. We might at first sight think that 
a pound of ice or of snow at o° C. would be easily, and at 
little cost, transformed into a pound of water at the same 
temperature. Not so: as much heat is required as would 
raise a pound of water from 0° to 80°C, It may be argued, 
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on the other hand, that when a pound of water at o° C. is 
converted into ice at the same temperature, exactly the 
same amount of heat, previously latent, is liberated, and 
that a balance isthus kept up. This is certainly true; but 
snow is formed not on the surface of the earth, but high up 
in the air. The heat liberated in its formation is therefore 
emitted into the upper regions of the atmosphere, radiated 
into space, and wasted. 

But snow has further vices in relation to heat. When 
exposed to the direct action of the sun it is very little 
affected, hurling back into space, and wasting a very large 
proportion of the incident rays. Hence it has been observed 
to remain unmelted in Arctic regions, even though the sun 
was powerful enough to soften the pitch in the seams of a 
boat: it melts only where low-tension heat-rays are reflected 
upon it from rocks, walls, and other solid objects not buried 
in snow, or, on a larger scale, when warm winds blow from 
some milder region. 

If, on the other hand, snow lies in a country where the 
atmosphere is rich in watery vapour, it condenses the 
moisture into mists and clouds, and thus excludes the rays 
of the sun. Hence snow has been well styled a striking in- 
stance of an effect which perpetuates and increases its own 
causes. Being produced by the want of heat it extends and 
prolongs that want. The polar snow-caps are fortresses 
antagonistic to life, and which the sun is unable to storm. 
From them issue constantly, season by season, those huge 
masses of icebergs which float down into the temperate, 
and almost into the tropical, seas, and which rank among 
the main causes of cold unfruitful summers in Western 
Europe. We have sometimes thought that if water had 
solidified in deep blue instead of colourless crystals the perils 
of glaciation would have been greatly diminished, as such 
snow would have more readily absorbed the sun’s rays, and 
have in consequence been liquefied. 

The very figure of the earth is doubtless a necessity if the 
planets have been formed by the gradual condensation of a 
fluid or semi-fluid mass whilst revolving upon its axis; but 
as regards the reception of heat from the sun it is decidedly 
unfortunate. 

If we wish a body to be uniformly heated whilst revolving 
around or before a focus of combustion, we select a prolate 
spheroid approaching the shape of a spindle, with its axis 
at right angles to the heat-rays. An oblate spheroid, on the 
contrary, flattened at the poles, receives a much smaller 
share of heat, except at and near its equator. However, if 
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the origin of the planets was such as the nebular hypothesis 
teaches, no such shape as the one we have supposed is 
possible. 

As the matter stands a very great part of the earth’s 
surface is useless, from its low temperature. We have the 
region about the South Pole, roughly speaking, 3000 miles 
in diameter. We have smaller, but almost equally desolate, 
distrits in the Northern Hemisphere, such as the greater 
part of Greenland, Novaya Zemlya, Spitzbergen, Wrangel’s 
Land, &c. All these perpetually glaciated regions are worse 
than non-existent, because they exercise an injurious effect 
upon plant-life—in Europe as far, occasionally, as lat. 40° 
N.; in Asia down to the Himalayas and the Valley of the 
Yellow River; and in North America sometimes even to 
Texas and Mexico, where the redoubted ‘‘ Norther ’? comes 
down “sword in hand.” In South America, not to speak 
of the deplorable climate of Tierra del Fuego under a lati- 
tude not greatly differing from that of Britain, destructive 
snowstorms at times ravage the Pampas up to 35° S. lat., if 
not beyond. Similar calamities have been known in the 
Orange Free State as far as 28° S. lat. So that the belt of 
territory, within which the vegetable and animal wealth of 
the country is never liable to devastation by snowstorms and 
night-frosts, is very little broader, even at the sea-level, than 
the torrid zone, whilst the spots which have a permanently 
mild, but not tropical, climate are few indeed. This unsa- 
tisfactory state of things—unsatisfactory as limiting the 
earth’s produ¢tivity and the population it can support—is 
due evidently not so much to the quantity of heat furnished 
by the sun as to the manner in which it is wasted bya 
number of natural processes. 

We will, in conclusion, pass in review a single day of that 
kind of weather known as “ black spring,” and which is 
seldom entirely absent in the months of April and May. 
For the accuracy of our description we need appeal only to 
the memory of any careful observer. On such a day the 
sun rises in a cloudless sky, and shows a hoar-frost, if not 
upon roofs, rails, &c., yet upon the grass and the buds and 
blossoms of the trees. Could all vegetation be kept in the 
dark, or in diffused light, until this frost had melted away 
little harm would ensue. But under the influence of the 
sun it thaws rapidly, and the injury done is proportionate to 
the change of temperature to which the buds are exposed. 
Did the sun now continue shining, however, the earth would 
regain some of the heat of which it has been robbed in the 
night. But about 9 a.m. black clouds appear, and rapidly 
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increase, until the sky is entirely overspread and the rays 
of the sun are completely shut out during all the hours 
when they would be most effectual. About 4 to 5 p.m. there 
falls a smart shower of cold rain, mixed with sleet. The 
sky then clears up, and vegetation and the soil are left to be 
chilled by evaporation under the influence of a keen dry 
wind, and by free radiation under a cloudless sky. Were 
the most observant and experienced horticulturist challenged 
to arrange weather more destructive he would be unable to 
do so, or even to add one ruinous agency which is not 
present. 





II, HEATH’S BOLIVIAN EXPLORATIONS. 
By Rev. J. D. PARKER. 


physical features. Two chains of Cordilleras, run- 

ning nearly parallel with the coast, carry their lines 
of snow-clad peaks like sentinels across Bolivia, but are 
separated by an intervening table-land, from 100 to 200 miles 
in width, which, when the mountain-chains were folded, was 
lifted as a connecting plateau more than 12,000 feet above 
the level of the ocean. Onthe Pacific slope the descent 
from the western Cordillera is steep and difficult, terminating 
in a rainless plain, where no vegetation appears except where 
mountain torrents margined by narrow valleys force their 
way to the Pacific Ocean. Beyond the eastern Cordillera 
stretches eastward for hundreds of miles a vast plain of 
great fertility, through which with gentle flow thread various 
affluents to the Amazon. During the rainy season portions 
of this plain are overflowed, and the vast perennial forests, 
disclosing glimpses of the watery waste, seem like islands 
of foliage on some inland sea. 

Bolivia, occupied now by two millions of people, and 
possessing rich mines of precious metals, has sought for 
centuries to find with Europe a more direct means of com- 
munication. Nature has furnished her river outlets con- 
necting with the Amazon, but these have been useless to 
commerce, because they were unexplored. The products of 
the vast alluvial plain lying east of the Cordilleras, the 
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largest portion of Bolivia, found a slow and toilsome transit 
on the backs of mules over two chains of Cordilleras with 
their barren connecting plateau, and, when once embarked 
on the Pacific Ocean, made a long voyage around Cape 
Horn, or through the Straits of Magellan. The exploration 
of the Beni River in 1880, by Dr. E. R. Heath, was there- 
fore an important event to that Republic, because the natural 
outlet for the largest portion of Bolivia is through the Ama- 
zon and its affluents to the Atlantic Ocean. 

Previous attempts had been made to find a river outlet to 
the Amazon. Palacios, Prefect of the Department of the 
Beni, was commissioned by his Government in 1846 to ex- 
plore the fluvial outlets of Bolivia. He descended the 
Mamoré and Madeira Rivers as far as the lowest fall in 
Brazil, and ascended the Beni River 18 miles, where a fall 
placed an obstruction to his further progress. The same 
year a Prussian named Bursa attempted, with one hundred 
and fifty men and ten canoes, to ascend the Beni River. 
According to his report he encountered hostile Indians, and, 
all his ammunition having been exhausted in confli¢ts with 
them, he was compelled to return. His men claim that 
they ascended the river for thirty days, and were occupied 
ten days in descending it. As they found no rapids, but 
discovered a large island where there were hills and floating 
patches of foam on the river, it is believed they only ascended 
12 miles. Lieut. Gibbon was sent out in 1852 by the United 
States Government, but did not succeed in opening the Beni 
River. 

Prof. James Orton, accompanied by Dr. J. D. Heath, 
attempted in 1877, as the crowning work of his South 
American explorations, to unveil the mysteries of this un- 
known region, over which had hung a superstitious fear for 
more than three centuries. But his twelve Bolivian soldiers, 
to whom he had paid in advance 1200 dollars in gold for 
their services during the expedition, mutinied, on account 
of their fear of encountering cannibals on the Beni River. 
While in camp beside the Mamoré, which they had descended 
in canoes to within 24 miles of the mouth of the Leni, 
about 4 o’clock one afternoon, they suddenly placed their 
bayonets at the breast of Prof. Orton, and held them there 
defiantly a few moments in silence, and then marched off in 
a body. ‘Taking possession of one of the boats, they drove 
into it ten of the Indian rowers at the point of the bayonet, 
and then turned the prow of the boat up stream, and left 
Prof. Orton to his fate. Forced to abandon his expedition 
Prof. Orton turned back heart-broken. When he reached 
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Lake Titicaca, of legendary fame, completely exhausted he 
threw himself upon some sail-cloth on the boat, and, as if 
relieved of a great burden, said with deep feeling, ‘‘ I am so 
glad, so glad. We will have no more mules, muleteers, or 
Indians; no more annoyance, trouble, or disappointment. 
I am so tired, so tired’; and then quickly fell asleep. 
During the night a terrific storm burst upon them, and their 
boat struggled for hours amongst the billows. But just 
before daylight of the next morning, September 25th, 1877, 
the tempest lulled, seeming to have spent its force, and 
Prof. Orton suddenly became conscious that he was dying; 
and there among strangers, far away from his family and 
friends, gently, without complaint or a struggle, he died a 
martyr to Science. He was tenderly buried on a rocky 
island in Lake Titicaca, in sight of the scenes of his last 
expedition. A fine monument, erected by foreigners, on the 
summit of the island, just in front of Puno, is a fitting 
tribute to this celebrated discoverer, who will be remembered 
as long as the blue waves of this magical lake murmur 
around his last resting-place, or the Sorratta-range of the 
Andes, which stand in the background, lift up their snow- 
clad peaks. 

Dr. E. R. Heath, who had been employed for six years as 
Medical Director of the Pocasmayo Railroad, one of the 
roads belonging to Henry Meiggs, was, on the return of his 
brother, Dr. J. D. Heath, who had been the assistant of 
Prof. Orton, greatly impressed with the importance of open- 
ing the Beni River to science and commerce. Two months 
afterward he left Peru, returned to the United States, and 
having prepared himself for the expedition sailed from New 
York, November 23rd, 1878, for Para. Taking the first 
steamer he ascended the Amazon to Manaos, and the 
Madeira to San Antonio, where the Madeira and Mamoré 
Railroad was being constructed under P. and T. Collins. 
Here Dr. Heath remained until July 21st, 1879, acting as 
Medical Director of this road, while he carefully studied the 
climate, diseases, and natural history of the country, and 
the customs and language of the people. 

Leaving San Antonio at the latter date, he ascended the 
Madeira River to the junction of the Mamoré and Beni, 
where he made a chacra, or clearing, and planted bananas, 
yucas, oranges, and lemons. Departing from this point 
August 20th, he ascended the Mamoré, passing the mouth 
of the Itenez, a river flowing north-west from the diamond 
regions of Matto Grosso, and arrived at Exaltacion Septem. 
ber gth, 1879. Continuing his course up the river to the 
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mouth of the Yacuma, he disembarked and left his canoes, 
and, after the delay of a week at Santa Ana, he secured 
carts and commenced his land journey across the Pampas 
to Reyes. During the dry season the journey between these 
points is made by carts, but the country is flooded during 
the remainder of the year, and the journey is made by boats 
on the river. 

On September 30th, 1879, Dr. Heath arrived at Reyes, 
and built a house, and made active preparations for the 
work before him. To become more familiar with the country 
he made a voyage down the Yacuma to Santa Ana, and to 
Lake Rogagua, whose outlet is the River Negro, and also to 
Tumupaza and San José on the River Tuichi, correcting 
their geography. He remained at Reyes until August 3rd, 
1880, occupied in making collections and in keeping a 
meteorological journal, when he embraced an opportunity of 
descending the Beni as far as the rubber camp Maco, near 
the mission Cavinas. Antenor Vasquez, the owner of this 
rubber estate, had forty Indians and boats to descend the 
Beni, for the purpose of discovering new places for rubber 
camps. Embarking with Don Antenor he descended the 
river five days to a point where Antenor Vasquez remained 
with most of his men, and Dr. Heath took a single boat 
with three Bolivians and nine Indians, and descended the 
river to a point as far as 11° 11’ 29” S. lat., where he made 
a chacra and planted bananas, the customary method of 
showing where a descent had been made on the river. By 
the river this point is 375 miles below Reyes, and the Boli- 
vians refused to go any further, on account of the general 
belief that the country contiguous to the Lower Beni was 
inhabited by cannibals. In passing the last rubber camp 
Dr. Heath found a family of Pacavara Indians, one of whom 
accompanied him on the descent, from whom he obtained 
some knowledge of the character of the Indians who occupy 
the country as far as the River Madre de Dios. 

From this point Dr. Heath was compelled to return to 
Maco, where he made preparations for a final descent of 
the river, which he believed could be successfully explored. 
As no one was found willing to risk his life on the Lower 
Beni, Dr. Heath determined to make the descent alone. 
But Don Antenor would not allow this, and offered him any 
of his men who would voluntarily accompany him. Ildifonzo 
Roca, a Trinitarian Indian, was the only one found who was 
willing to go. Dr. Vaca, a Bolivian rubber gatherer, after- 
ward furnished another Indian, and a boat 15 feet in length, 
which when loaded sank nearly to the water’s edge, 
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The forest along the Beni River on the south side forms a 
margin from 1 to 10 miles in width, and on the north side it 
becomes a part of the great Amazonian forest, which ex- 
tends over 15 degrees of latitude. The Amazonian forest 
realizes the perfection of vegetable growth, and its magni- 
tude and diversity serve to overcome and bewilder the tra- 
veller. The gigantic trees, 200 feet in height, are so thickly 
woven together at the top that not a direct ray of light can 
penetrate the dense foliage, and the parasites and vines at 
the bottom form such a matting and tangle that no one can 
force his way through except by cutting a path with the 
macheta. This sea of verdure extends from the treeless 
Pampas of Buenos Ayres to the grassy steppes of Venezuela. 
Here the law of the “ survival of the fittest ” is illustrated 
to its fullest extent, species struggling with species and indi- 
vidual with individual, the weaker growth often climbing 
the more powerful neighbour while its roots are left to dangle 
in the air. These unconquered giants exhibit the greatest 
possible diversity, presenting an endless variety of growths, 
festooned, draped, matted, corded, and ribboned with plants 
creeping and climbing, starred with flowers, and covered 
with parasites. The dense dome of green overhead serves 
to confine the growth of flowers to the edges of the forest, 
and to the banks of rivers and lagunes, and the absence of 
sunlight has probably deprived the few flowers that appear 
of the bright colours of the temperate zone. The tranquil 
waters of shallow lakes which border the Amazon, however, 
produce the royal water-lily (Victoria Regia), the most magni- 
ficent inflorescence in the world. It expands its broad leaves 
from 15 to 18 feet,in circumference on the water, and un- 
folds its blossom a foot in diameter, which passes in a brief 
time from pure white to rose, and through the successive 
hues to bright red. Dr. Heath and his two Indians were 
from 6 o’clock in the morning until nearly noon cutting their 
way from the river through the forest to the Pampa on the 
south side, a distance of not over a mile, which they retraced 
in fifteen minutes. When it is desirable to make a clearing 
in an Amazonian forest a leaning tree is selected, and all the 
trees in the forest in front of it are cut on one side ; then the 
vines are severed, and the leaning tree is cut down, when all 
the trees come down with a crash. The vertical rays of the 
sun soon dry the fallen timber, so that fires will burn up all 
except the trunks. 

(To be continued.) 
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III. SOME INCOMPLETELY UNDERSTOOD AND 
SOME ENTIRELY UNNOTICED 
RELATIONS BETWEEN EARTH AND MOON. 


By O. REICHENBACH. 


es 


KF the mass of the moon surrounded us as a hollow 
sphere, at its present distance, its action would be dif- 
ferent: for similar reasons the nature and distribution 
of matter within and at the surface of the earth cannot be 
indifferent for the constitution and motions of the moon. 
How could a comet so entirely alter its complexion when 
getting nearer the sun? How could it go in two, or disperse 
into meteors and mist, or moving from the sun again con- 
dense wholly or in part, if its qualities did not depend on 
position ? If the attraction of planets throws comets into 
new orbits, it must be equally true that the mass and con- 
stitution of the comet accommodates itself to its orbit and 
its adventures. 

What is true of a comet must be true of earth and moon. 
From a long-continuing regular motion we can only infer 
that new components, very gradually transforming former 
results, have produced something like a regular clockwork. 
It is not, for the present, my intention to closely examine 
and discuss why the relations to be enumerated do exist. 

Between the earth and the sun, which has determined the 
configuration of the earth and rules the circulation of the 
oceans, the moon is fitted in agreement with the mutual 
action of sun and earth, and apparently plays the chief part 
in the familiar phenomenon of the tides. 

Long and careful observation has made tidal prediCtions 
generally correct; but if this theory were quite true in its 
premises the height of the flood ought to depend on the 
extent and depth of the local sea, to decrease regularly with 
latitude, and to be next to nothing at and beyond the polar 
circles,—all circumstances, together with various others, not 
in agreement with facts. 

The tides in the syzigies, when sun and moon aét in 
common, are larger than in the quadratures, when the lunar 
tides are diminished by the sun. The corresponding lunar 
tides occur in the mean 1°035 days, or 24 hours 40 minutes, 
that is— 
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I 
29°78 
after the other, in conformity with the lunation, except a 
difference of 1-3546 of a day, the square of the excentricity 
‘of the common orbit of moon and earth, and the twofold 
excentricity of the earth itself. But the former tides occur 
39 minutes and the latter 75 minutes later, times which 
stand in the same relation as the greatest and least tide at 
any place, the sun being in one case an increasing and acce- 
lerating, in the other a diminishing and delaying, power. 
The time of flood after culmination is therefore always 
longer in higher than in lower latitudes, because the differ- 
ence in distance through latitude and the distribution of 
gravity on the earth tell more against the absolutely nearer 
moon, with her smaller mass, than against the more distant 
larger sun. 

The greatest flood on each day falls in the mean 3°24 
hours after the upper or lower culmination of the moon, 
but during the syzigies 3°78, and during the quadratures 
2°70, later. The reason of the delay is not that the water 
requires time to collect, for an attracting force will lift as 
much from where it is going to as from where it comes from 
if the attraéted substance is equally distributed round the 
attracting force. The cause is that the attracted substance 
is not equally distributed, the surface of the earth being 
composed of— 


days 





I+ 


2°83 

—— parts 

3°83 P 
of yielding, waving liquid, and— 

I 

—— part 

3°83 
of arresting, resisting solid, unequally distributed, divided 
by moving rings of the liquid, the ocean. The time from 
tide to tide is 12°41 hours, and— 


12°41 h. 


= 3°24 h. 
3°33 3°24 


The greatest height of the tide will, however, in the mean 
fall not more than 3 hours after culmination of the moon, 
the inclination of the ocean rings to the meridian causing 
by lateral pressure an acceleration of 1-12'08, reducing the 
3°24 hours to 3, the extent of the polar Zones being 1-12°08 
of the sphere. 
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This acceleration of 0'24 hour again corresponds to the 
I5 minutes the tide uses less time in rising than in falling. 

The delay of 32 minutes beyond the mean 3 hours during 
the syzigies, and the acceleration of about 30 minutes 
during the quadratures (the difference of two minutes being 
the 1-59°56 of the sum), or the variation of 1°03 hours, is 
to the remainder, 2°20 hours of the 3°24 hours, as solar is 
to lunar action generally, the former now increasing and 
delaying, now diminishing and accelerating, high water. 
Every particle of the ocean being a moon disturbed by 
moon and sun in its motion with the rotation of the earth, 
and in the motion round the earth of that ring of which it 
is a portion, the sun produces, as he does with the moon in 
her orbit, a retardation on the moving undulation, the tide, 
in the first dnd third quadrant (in the octants), and an 
acceleration in the second and fourth. The highest and 
lowest tides do not coincide with the syzigies and quadra- 
tures, but fall 1°5 days later,—that is, divide the time or 
tidal effeét, for each quadrant in the lunation, in proportion 
I : (v2°83)*, as the waves dividing oceans and land are 
divided in harmony with Kepler’s laws. 


A lunation is 1-12°37 of a year :— 


AG ee © 
12°08 = «12°37, «4515 





and 515 x12°37 revolutions of the earth round her axis 
are equal to the sidereal period of the lunar nodes on her 
orbit. 

The difference of the 1-12°08 of the days of the year and 
of the days of the lunation is 1-40 of the latter; 1-40 being 
equal to the extent of a polar zone to the sphere, minus 
the excentricity of the common orbit of earth and moon 
to— 


i oe. ee 
24°16 59°50 


The difference between 1-12°37 of the year and 1-13°37, 
the tropical month, is 1-181; and half the 1-12°08 of the 
year, or 15°I days, 181 times, is equal to the tropical revo- 
lution of the apsides of the lunar orbit. 

The surfaces of ocean and land are 2°83 : 1, their densi- 
ties being inverse. The lunar terrestrian orbit has an ex- 
centricity of 0°01679, and the lunar orbit one of 0°005504, 
or.3°05 tor. We have-- 
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and— 


— 3 i , as before. 
40 24°16 59°56 





The attraction of the earth on the moon varies in conse- 
quence of this excentricity, according to observation, from 
1-3364 to 1-3844 of the attraction or gravity exercised by 
the earth at her own surface. The mean being 1-3604, we 
have— 

Pe gy eee Aeneee 
3604 3604 x 59°56 


of itself (1-59°56 being the ee of the terrestrian lunar 
orbit, and— 





(ga "56 “o9 


the twofold terrestrian excentricity) equal 1-3546. But in 
“On some Properties of the Earth ” I have shown, in more 
than one way, that the ocean is the 1-3546 of the mass of 
the earth, and so forth,—certainly a remarkable string of 
coincidences. 

The distance of the moon from the earth is 60°2965 radii, 
or 30°14 diameters of the latter. The uncertainty in this 
distance is held to be— 


60°2965 radii — 59°56 radii = 0°7365; 


which difference is the 1-81 of the former and the 1-80 of 
the latter figure, the mass of the moon being 1-81 of that of 
the earth. The difference,— 


a ee 
80 81 6480’ 
is equal to the decrease of solar attraction through the 
length of the diameter of the earth. 
The surface of the moon is to that of the earth as the 
sideral month to the year, ora revolution of the moon round 


the earth to one round the sun. The density of the moon 
is therefore 2°83 of that of the earth. 
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The solar attraction, o at the surface of the moon is so 
much greater than the terrestrian, Ee as the tidal action of 


I 
the moon, ma at the surface of the earth, is greater than 


the tidal action of the sun, a 


The mean inclination of the lunar orbit on the ecliptic 
being 5° 8' 47”, the sinus of this angle, less its 1-12°08 (by 
reaction) is 1-12°08 of the radius (or stands to it in the 
same proportion as the height of a polar zone of the earth 
to the radius, plus &c.). The inclination of the equator of 
the moon or her orbit is 1° 29’, of which the sinus is— 


I I 
24°16 59°56 





I 
40 — 
of the radius. 

The earth turns 29°58 times round her axis during a 
lunation, and the moon moves round ‘the earth with a 
velocity which is the 1-29°58 of the common velocity of 
earth and moon moving round the sun. The difference of 
the greatest and least distance of the common centre of 
both, or of the centre of the earth from the sun, is 1-29°78 
of the great axis of their orbit. The difference, 1-3526, of 
these fra¢tions is the square of the excentricity, 1-59°56 of 
this orbit, and the excentricity of the earth in the equatorial 
and polar sense, or the proportion of the mass of the ocean 
to that of the earth, &c. 

The moon, as offspring of the earth, corresponds in her 
nature and motions to those causes and relations which 
developed the polar regions and the whole configuration of 
the earth. 

The number of revolutions of the earth round her axis 
during a lunation is equal to the number of years, less its 
1-81, of a revolution of Saturn round the sun (see ‘‘ Deve- 
lopment of the Solar System,” Gedanken, 1857). 
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IV. ON THE RECENT PROGRESS OF 
ELECTRICITY.* 


By W. Fraser, M.R.C.S. 


‘ N apology may be expected for my bringing before you 
a subject not strictly medical, and I quite admit the 
validity of the objection. But, although Ele@tricity 

has never been so far professionally recognised as to have a 
place in the Pharmacopceia, we all know that it has long 
been employed, both as a diagnostic and a therapeutic agent, 
and that of late it has proved to be a valuable method 
of treatment in the hands of several eminent London 
physicians. 

We know, too, that in the present period of popular 
electric excitement, it is beginning to take a prominent place 
in the field of quackery, with plausible and high-sounding 
pretensions, and in such a way as will probably prove an 
obstacle to its employment in legitimate medicine. Ido not 
think, however, that legitimate medicine will suffer much 
by the loss, for, whatsoever may be the influence that Elec- 
tricity has on the functions of the human body—and it is 
undoubtedly great,—this influence or these influences can 
best be brought into action through the judicious use of the 
old and ordinary means, whether pharmaceutic or psycho- 
logic, which the profession has long been accustomed to 
employ. 

I do not, therefore, intend to treat the subject specially in 
its medical aspect, and shall, without further apology, bring 
it before you in the way that has happened to approve itself 
to me. You will not, 1 hope, take offence, if I ask you, 
during the reading of the Paper, to fancy yourselves in the 
position of a group of children, or of unsophisticated natives 
of the East, listening to one of their own story-tellers while 
he tries to please them for an hour, and to convey to them 
some practical and useful instruction by the scenes and 
sketches he places before their imagination. 

When the Allwise, Omnipotent, and Eternal created and 
organised this world, He placed in it certain Genii, immortal 
but soulless spirits,—His slaves, or ministers, as they might 
be called, to carry out His will in its government, and in 


* Read at the Medico-Chirurgical Society of Aberdeen, July 5, 1883. 
VOL. V. (THIRD SERIES). 
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the purposes He had in view in its creation. One of the 
most powerful of these—the Geni of the (secret) fire, 
Electron—is invisible to the human eye, and unrecognisable 
by the ordinary human senses, except upon rare occasions, 
or when subjected to the spell of a skilled magician. 

It is difficult to give the correct portraiture and dimensions 
of this great spirit, but it may be said that, while his head 
reaches far above the clouds, and his feet go down into the 
bowels of the earth, and traverse them more freely than a 
bird can fly through the air, he can also enter into the 
smallest and invisible cell that forms part of the material of 
the globe. In truth, he performs an important part in 
almost all the operations going on in the world, whether 
great or small, but so quietly and gently does he work, that 
his presence is never known or suspected, except on the 
occurrence of something calculated to rouse him to anger or 
opposition. 

The power and immensity of this Geni may be in some 
degree comprehended when it is stated that the tremendous - 
roar of his voice, the dazzling brightness of the flash of his 
eye, the inconceivable rapidity of his movements, and the 
irresistible force of his strength, are such that in respect to 
them there is no terrestrial being that can for a moment be 
compared with him. When careering with his full force, if 
any obstacle should interrupt his progress or tend to circum- 
scribe his liberty, he will in a moment burst the strongest 
barriers in his way, shattering and destroying them by 
streams of fire, which he launches forth, accompanied with 
such appalling and tremendous bellowings as seem to make 
the earth to tremble. Such behaviour (comportment) on his 
part naturally inspires mankind with terror and awe, and it 
has had the effect, in past times, of deterring them from 
cultivating his acquaintance or friendship. Indeed, until 
very recent times, they looked upon him more in the light 
of God’s minister of punishment and destrué¢tion than as the 
friendly and beneficent, though powerful, being they are 
now beginning to discover him to be. 

A wise man of America, named Benjamin, who, more than 
a hundred years ago, wasamong the first who had the courage, 
sagacity, and tact to enter into close and friendly relations 
with him, by a careful study of his character and habits, 
succeeded in making an arrangement by which, in considera- 
tion of an easy and free passage being provided for him to 
his favourite resting place under the ground, he gave promise 
for the future to refrain from an old and destructive practice 
he had been in the habit of indulging in,—that of toppling 
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over and destroying towers, chimneys, and other lofty 
buildings that chanced to attract his notice. And the fact 
of his having honourably kept this promise has led to a 
further study of his powers and peculiarities, and to the 
cultivation of more friendly relations with him than had 
been done before. 

He is constantly hovering and brooding over the earth, 
mantling and pillowing himself in the clouds, sometimes 
marshalling them in hostile array, and furnishing them with 
artillery against each other; travelling with them in their 
movements, and descending with them in the form of rain 
to refresh and fructify the ground ; ascending, also, as well 
as decending, by secret and imperceptible movements, in the 
performance of the innumerable services which God has 
ordained him to perform. Though such is the usual and 
gentle manner of his transition between earth and sky, yet 
it sometimes happens, when he finds himself unduly confined 
on the one side, that he will make a sudden and irresistible 
bound to the other, overturning, blasting, and destroying 
whatever stands in his way, and emitting a roar of thunder, 
surpassing in awe-inspiring grandeur the cries of all the wild 
beasts of the forest blended together. 

By following in the wake of the American savant, electri- 
cians have succeeded in greatly mitigating—in many 
instances, in entirely averting—the calamitous effects of such 
occurrences. Knowing the partiality he has for certain of 
the family of the metals, and the willingness with which he 
will accept of their guidance and means of transport, they 
have constructed roads (literally rods) of iron or copper 
between the earth and the highest points of the chimneys 
and lofty buildings that were wont to be injured by him. 
These rods are pointed, and often trifurcate, at the upper 
extremity, so that the Geni is more easily arrested and 
attracted by them ; and when induced. to enter, he is 
gradually but quickly led down to the earth till all danger 
of a sudden outburst is past. 

For many ages mankind were almost unaware of the 
presence among them of this powerful spirit, nor did they 
know that he was unceasingly employed in their service ; 
and much less were they able to summon him at will to 
appear visibly and tangibly, and to exhibit to them some of 
his wonderful powers. When at last they did succeed in 
this, the utmost wonder and interest were excited by the 
display, although the form it took was what might at present 
be looked upon as mere childish tricks compared with the 
stupendous and beneficent powers ef which he is now proved 
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to be possessed. His favourite resting place of retirement 
is, as I have said, deep in the interior of the world, from 
which, however, he is continually emerging, and gliding to 
and fro through the earth and the air, doing an infinite 
variety of useful and beneficent work; after accomplishing 
which he, by the law of his existence, quietly retires to his 
place of concealment. But if anything should stand in his 
way or resist his passage, woe be to that person or thing. 
Personal injury, or even destruction or death, is sure to be 
the result. 

Notwithstanding the amount of work he is known to 
perform, Electron is also fond of dancing, and his favourite 
place for enjoying this pastime is in the neighbourhood of 
and around the poles of the earth. There, in a bright frosty 
evening, mortals may often get glimpses of his holiday 
garments corruscating in all the beautiful hues of the rain- 
bow, mysteriously vanishing and re-appearing as he disports 
himself in the fantastic evolutions of his mystic dance. 

He exerts a mysterious but powerful influence on the 
sensations of living creatures. The behaviour of many of 
the lower animals gives well-understood indications and 
warnings of changes of weather to be expected from his 
approach. In the human body he can, by his presence, 
induce either the most pleasurable and salubrious feelings, 
or sensations of the most disagreeable and unbearable nature. 

There were various ways in which the Magi at first suc- 
ceeded in conjuring this potent spirit and making him give 
indications of his presence. Sometimes this was done by 
making a grateful and rapid friction with a metallic or other 
substance of which he is known to be fond, through the 
medium of a suitable receptacle placed in communication, 
or en rapport, with the earth where he resides. The result 
is that he comes gradually into the vessel (or trap), and 
indicates his presence by a crackling noise and the emission 
of sparks, just as is done when the back of a cat is treated 
in a similar manner. At other times he was tempted by a 
dish of metals stewed in an acid, for which he has a pre- 
dileCtion. 

But now, by God’s permission, the power has been given 
to the wise men of various countries, more especially those 
of Britain, France, Germany, Italy, Russia, and America, 
to secure, bind, and imprison him in a leaden vessel or 
casket, and to seal it with the seal of Solomon the Wise, so 
that he can be kept there as the submissive slave of his 
captor, carried to a distance, and when released, forced to 
perform whatever work may be appointed him to do. In 




















XUM 











18 83.] Recent Progress of Electricity 461 


this way he can, under proper superintendence, be made to 
perform the work of a domestic slave or servant, in sewing, 
washing, &c., and even in lying on the watch and sounding 
an alarm in the event of robbery or fire. He can also be 
madeuseof as the motive power of vehicles and machinery of 
all kinds. In short he can be made to perform any kind of 
mechanical labour which does not require the direct exertion 
of mind and intelligence—zgifts which God has bestowed on 
man alone. 

The motions which God has given to the great oblate 
globe of the earth must, we should expect, cause relative 
motions on the part of such a mobile and ethereal substance 
(if substance it can be called) as that of this great Geni. 
We do not know the natural laws by which spirits are 
governed, but, speculating on their analogy to those which 
apply to the rarest of fluids and gases that we are acquainted 
with, we may to some extent be assisted to understand how 
much a spirit would comport itself in the world, though even 
the laws of acoustics or of hydrodynamics cannot properly 
be considered as applicable to so immaterial and imponder- 
able a spirit as Electron. The natural effect produced on 
these fluids by the rotation of the earth would be centrifugal 
at the meridional circumference, and centripetal at the poles. 
In the case of the eleCtric spirit (supposing, as some think, 
that it has the slightest amount of gravity), the rotary motion 
of the earth would, at both ends of its axis, tend to draw it 
into the interior, which it would penetrate and traverse as 
easily as if it were a hollow sphere; and, the motion of the 
globe being greatest at its equatorial circumference, the 
spirit would find his way there, and would (thence) issue 
forth refreshed and invigorated by his passage through the 
central fire of the earth, imparting warmth and fertility to 
the tropical regions, though often giving indications of his 
superabundant presence by frolicsome outbursts, which are 
sometimes attended with disastrous consequences. And 
thence he would become diffused through and over the 
atmosphere, and so would find his way back to the Poles, 
there to be again absorbed, and to enter again on what may 
be called his normal circuit of the earth. Thus the earth 
sustains the part of a vast storehouse, continually receiving 
detachments from this spirit of the universe by its great 
polar and other entrances, and continually giving forth 
supplies by even more numberless exits. 

Though one of the principal agents in carrying out the 
laws by which God governs the world, Electron is himself 
subject only to such laws as are adapted for his constitution 
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and the purposes for which he was created. Though thechief 
factor in all the attractive forces, from gravitation itself down 
to the minutest molecular or chemical attraction, he is him- 
self in a great measure superior to and unaffected by any 
such compulsion. The daily rotation of the earth—at the 
rate of 17 miles per minute at the equator—will not carry 
him along with it. Being, like other spirits, destitute, or 
all but destitute, of gravity, he is not involved in or carried 
away by the motions of the earth, except in so far as he is 
functionally attached to it, and to that amount he must 
necessarily accompany it. But yet he has movements 
through the world of many kinds, in accordance with laws, 
some of which are known and others are still undiscovered. 

This powerful and ubiquitous Geni has close relations 
with all animate and inanimate things in the world. Be- 
tween him and some of them there is a much greater attach- 
ment than with others, as, for instance, in the case of the 
metal iron, that greatest friend and servant of man of all 
the metallic race. 

The farther our researches and observations have yet been 
carried (in this direction), the more they tend to confirm the 
belief, inspired also by the study of other branches of 
natural science, that the Almighty wisdom and power operate 
by means at once the most uniform and simple in their 
individual and atomic manifestations, and unspeakably 
efficient, grand, and beautiful in their combined and pre- 
destinated outcome. The universe consists of an infinite 
number of globes or spheres in constant, regular, and multi- 
plex motion, and having certain sympathetic influences and 
relations with each other through means of a property called 
gravitation. 

The ultimate or minutest conceivable division of matter, 
as well as the careful study of its properties, lead to the 
same conclusion as to és constitution, namely, that its atoms 
or ultimate components are also spheres, either in motion or 
capable of being put in motion, and having opposite poles, 
and attractive powers for other atoms, whether of the same 
or of different species. But, instead of being called gravita- 
tion, the attractive force of these atoms is known as chemical 
action, though it is believed by savants to be the effect of 
some special properties conferred upon them by Ele¢tron. 
And it is—beyond all his other qualities—by his power of 
imparting and governing these molecular attractive forces, 
that such all-important results are produced throughout the 
world as prove the Geni, Electron, to be the most powerful 
and omnipresent of God’s ministers on earth. When the 
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particles of different kinds of matter are free to mingle with 
each other, which, by means of heat, air, water, and other 
media, they can be made to do, he can make them change 
their arrangements, and subject them to such magical trans- 
formations as to become entirely new substances with 
appearance and qualities essentially different from their 
previous condition. Thathe isthe immediate agent effecting 
this may be fairly inferred from the analogous work he is 
known to do on a larger and visible scale, as well as on 
other reliable scientific grounds. 

We can easily see the results and accompaniments of this 
great spirit’s working, in many of the phenomena of the 
world, but no man has ever yet seen him actually at work, or 
discovered his precise modus operandi. When God made 
himseif known to Elijah, it was not in the tempest, the 
earthquake, or the fire, but in the still small voice in the’ 
desert. And so it is that the silent and secluded chamber 
of the scientist is also the most congenial and favoured place 
for contemplating the working of his great minister on the 
earth. By long-continued transformations of the kind 
described, he has changed, and is still changing, the aspect 
and condition of the surface of the world. And it is bya 
knowledge of these powers, and the wisdom to take 
advantage of them, that most important results, both to the 
initiated scientists and to the world in general, can be ob- 
tained. Out of three or four elementary substances, for 
instance, he can, under propitious circumstances, form a vast 
number of things of very diverse qualities, adapted to enrich, 
sustain, and beautify the world and its inhabitants. Likea 
skilful general or a clever master of ceremonies, he can 
place his subjects (small and invisible to us as they are), in 
all manner of composite groups, and in every variety of 
arrangement ; and by his signal of command can make 
innumerable hosts of them embrace and coalesce so as to 
constitute new masses possessed of a character and qualities 
very different from those they had before, as well as from 
those of other groups composed of the same elements. 

Individuals previously harmless or benign he will some- 
times combine together so as to form a band of poisonous 
murderers. Awkward and spiritless dolts he can associate, 
pair, and arrange together in such away as to develop in 
them high-spirited and estimable qualities. By selecting, 
drilling, and arranging a parcel of the most worthless and 
unattraCtive of things, he can turn out some of the most 
beautiful, useful, and valuable combinations that have in 
these times enriched the world. But besides the changes in 
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regard to qualities easily recognised by our senses, such as 
colour, taste, and smell, there are many other and more 
subtle changes which he effects that are = not so readily ap- 
preciated by us. 

The true rationale of these changes is, I suspect, almost 
entirely beyond our comprehension. With regard to colour, 
knowing as we do that Electron, if not identical with light, 
is even superior to and inclusive of it, and of course com- 
prehends in his essence all the elementary colours of which 
white light is composed, we may more readily understand 
the powers he has in this department. It is quite conceiv- 
able that the ultimate atoms and the molecules of matter 
may have special affinities for certain of these colour-ele- 
ments, as we know they have for the other spectroscopic 
elements of light, and that they will, in consequence, reflect 
some, but absorb or neutralise others, appearing in that 
colour which they reflect, and showing black if they absorb 
all, but white if they reflect them all. 

So subtle and all-embracing is the essence of this great 
spirit that there is no part of the world, and of whatsoever 
it contains, that is not more or less imbued with it. But 
though embracing all things, he shows a decided preference 
for some above others, and this in so manifest a way that 
the Magi who are devoted to his service have had no diffi- 
culty in making out a catalogue of things in the order of his 
predilection for them. Among those for which he shows the 
highest favour and attachment are the great family of the 
metals, and it is chiefly through their means that mankind 
have been enabled to become acquainted with his character 
and qualities, and with at least some of the laws by which 
he is governed in the work which God has ordained him to 
do. By their means it is, too, that his extraordinary powers 
and qualities are being more and more applied to the direct 
service and benefit of mankind. While an iron railway will 
convey its human travellers at the rate of a mile per minute, 
one at a fraction of its price can convey this Geni many 
thousands of miles in the same space of time. 

By operating through means of the different degrees of 
mutual affection between these atoms and their chief, and 
for each other, he can bring about a sharp and speedy con- 
flit among them, leading to their separation and re-arrange- 
ment, so as to form entirely new groups, with characters 
and powers very different from those belonging to the pre- 
vious groups, or to the individuals composing them. 

When Electron is made closely to embrace and to pass 
repeatedly round a portion of his favourite metal, it becomes 
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magnetic,—that is to say, so imbued with his spirit as to 
have the power of attracting to itself, and holding firmly, 
portions of the same metal equal or even greater in weight 
than itself. A variety, too, of this metal, named loadstone, 
is to be found in various parts of the world, which has the 
same quality, with the addition of being able—by close con- 
tact and repeated embraces—to communicate it permanently 
to other members of the ferric family. And in conneétion 
with these latter an important passage in the history of 
Electron has now to be mentioned. 

These magnets, as they are called, have a tendency to 
arrange themselves, and when allowed perfect freedom of 
motion do arrange themselves, in a line parallel, or almost 
parallel, to the axis of the earth, one of their ends or poles 
always pointing to the northern and the other to the southern 
pole of the earth,—a wonderful property which is taken ad- 
vantage of (and has been for many centuries) in the form of 
the mariner’s compass, for the safe guidance of ships across 
the pathless ocean. But less than one century ago a 
Danish savant, named Oersted, discovered another singular 
peculiarity of these magnetic imps, namely, that the instant 
they find themselves in the immediate presence of Electron 
they make a reverential sign of obeisance to him, which he 
doubtless (in some way to us invisible) acknowledges. If 
he approach them in front they turn to him by a movement 
to the right; if he approach them from behind they face 
round to. him by the left, always retaining their position 
across or at right angles to his path, during the presence of 
their great chief. 

Little did Oersted foresee the important uses afterwards 
to be made of the little odd peculiarity he had discovered ; 
but succeeding wise men who have given themselves to the 
service of Electron, by taking advantage of this devoted 
attachment of these small magnets, have devised a way by 
which persons living at the greatest distance from each other 
can hold almost immediate correspondence. And this is the 
way in which this God-like achievement can be accom- 
plished :—A copper or iron wire is laid either above or under 
the ground, or along the bottom of the sea, of any length 
from a few yards to thousands of miles, and the Geni, being 
exorcised secundum artem from his place of concealment, can 
be sent by qualified assistants or operators along this friendly 
path to the place intended, where he is made to pass across 
one or more of the magnetic imps, who instantly give him 
the quasi-military salute just described. ‘These transmis- 
sions and salutes can be repeated so rapidly, and timed and 
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grouped together in such a way, that a code of signals can 
be formed by them that shall be equivalent to ordinary lan- 
guage and be easily transferred into it by those in charge, 
at either end of the wire of communication, and so rapidly 
can he do his work that three or four clocks at either end 
can be giving and receiving messages at the same instant of 
time. Ele¢tron can even write out messages as fast as they 
are sent, when he is supplied with necessary materials and 
suitable apparatus for the purpose. 

But what is still more wonderful and demonstrative of the 
power and wisdom of the Master whom he serves, this Geni 
can send his voice, in an audible and intelligible form, to a 
distance of hundreds—or even thousands—of miles. And 
this is the way in which this lately discovered power of his 
can be applied to the service of mankind. An imp belonging 
to the ferric, or some of the other tribes for which Electron 
has a partiality, is selected, of a thin, delicate, and highly 
sensitive structure, and is placed in a position where the 
Geni can have free access and contact with him. A person 
wishing to speak with a friend in a distant part of the world 
has only to address his words at a short distance to this 
imp, whose sensitive body is immediately made to vibrate in 
harmony with the sound-waves of his voice. These delicate 
and invisible vibrations are recognised and received by the 
Geni where he lies enveloping the atoms of the imp, and are 
by him carried to the other end of the line of transit, where 
they are repeated by him in the body of another imp simi- 
larly placed in regard to the conducting medium, with the 
result of causing corresponding vibrations of the air, so as 
to reproduce sounds and words exa¢tly corresponding to those 
emitted by the speaker at the distant station, so that his 
listening friend can hear them instantly, and exactly as they 
were pronounced. 

Intelligence so transmitted, by either of these methods, 
can be quickly communicated by messenger to the person 
for whom it is intended, or to the public by means of the 
newspaper and the post; and thus the spirit Electron may 
be said to supply the part of a nervous system to the world, 
keeping all its parts in immediate sympathy with each other, 
and enabling them to act in harmony for the general 
advantage. 

The sensitive and delicate perceptions and touch of women 
are found to be peculiarly adapted for these manipulations ; 
and it must be gratifying to the advocates of women’s rights 
to find that a new field has thus been opened up for their 
employment which is at once scientific, congenial, and re- 
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munerative. In one room alone at the London Post-Office 
there are a thousand female clerks, whose active brains and 
fingers are constantly at work; and from this instance we 
may judge of the vast army of women employed in the 
service of Electron throughout the world. 

The movements of a spirit such as Electron are essen- 
tially of a different nature from those of material things 
which are acted upon by the laws of gravitation, and of other 
forces which are readily recognised by our senses, and which 
can be intelligibly comprehended, measured, and practically 
formulated. Spirits, being destitute of weight, cannot, un- 
less in a slight and indirect way, be influenced by gravitation. 
Their inconceivably rapid motion is entirely unlike that of 
gravitation, being more of the nature of mental emotion, or 
of vibration, than of a bodily change of place. The electric 
spirit, in so far as it enters into the constitution of material 
things, and functionally permeates or envelopes them, will 
accompany the world in all its movements; but in other 
respects it will not accompany it, or participate either in its 
rotation or its orbital motion. 

It will thus be understood that the Earth in its diurnal 
motion brushes through and athwart the portion of this spirit 
that lies nearest to it at the rate of 17 miles per minute at 
the Equator, and at a gradually diminishing rate towards 
the Poles. Or, it comes to the same thing to say that the 
Geni traverses the surface of the Earth at this rate along 
the parallels of latitude from west to east. One result of 
this is that the whole army of magnetic imps throughout the 
world, that have from their size and constitution the requi- 
site freedom of movement, must continually assume the 
rectangular or military position towards their great chief. 
In other words, they will point in the direction of the ter- 
restrial poles,—a permanent and invaluable phenomenon, 
which, in the guise of the mariner’s compass, constitutes 
one of the greatest blessings to mankind. 

As acurious presumptive corroboration of the truth of 
this idea, a well-known experiment may be called to remem- 
brance :—If a rod of soft iron be suspended at right angles 
to the electric or magnetic current,—that is to say, nearly 
north and south, with a considerable dip to the north,—and 
smartly struck several times, so as to put its particles into a 
state of vibration, these particles will assume the deferential 
or military attitude, and retain it permanently, along with the 
magnetic power which it confers, thus converting the rod 
into a magnet. 

This powerful Geni does not disdain to act the part of a 
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most useful and obedient servant or slave. Without his 
spontaneous assistance as the fermentative agent, the pro- 
cesses of baking and brewing could not be successfully 
carried on ; and by a little skilful management he can be made 
to work sewing and other domestic machines, to ring bells of 
warning at any distance that may be required,—to transmit 
messages to any distance with accuracy, and with a prompti- 
tude that no human messenger could equal,—to act the 
part of a watchman, and give instant warning of the approach 
of burglars or thieves; he can give warning of the escape 
and anticipate the movements of criminals, so as to lead to 
their apprehension, and thus prove himself a powerful aid 
to law and to good government. He will even detect the 
first outbreak of fire, and give timely warning of it. He 
transmits true time, and keeps our clocks in harmony in all 
parts of the kingdom. He gilds and plates our spoons and 
metallic goods; he reproduces our medals and works of art 
in metal, including the most valuable artistic engraving 
plates. He can, at a safe distance, detonate the charges 
used in quarrying and mining, and can explode submarine 
torpedoes and other explosive contrivances, whether used for 
warlike or peaceful purposes. 

These are only a few of the numberless benefits for which 
we are indebted to Electron. But there is one department, 
of public and domestic importance, where his services are 
available, and where they are destined—probably at no dis- 
tant date—to contribute in a high degree to the welfare and 
the happiness of the world. He can be made to assume 
the character of an angel of light, or, as some might prefer 
to say, of the demon Lucifer. But in whichever of these 
aspects you may choose to regard him, it is quite true that 
he can be made to give out light in almost any amount, and 
of a beauty and quality, and freedom from noxious effluvia, 
surpassing any artificial light that has yet been attained. 

There are various ways in which the Magi and their 
operative assistants have been able to effect this transform- 
ation, but the usual and the most efficient is by making use 
of the intervention of another Geni whom scientists have 
much more completely under their command. ‘This spirit, 
though belonging to a much lower order of created beings, 
has within the last hundred years been found to possess 
capacities—and has had them practically employed—for the 
promotion of the power, civilisation, and happiness of man- 
kind, to an extent that is apt to deceive the ignorant into a 
belief that he is equal, if not superior, to Electron himself. 
He may be described as a hybrid, generated by the impreg- 
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nation of water by Electron, and is invisible like his father, 
but, like other beings of terrestrial or semi-terrestrial origin, 
, is short-lived, and continually tending to return to the form 
and substance of his mother. He is the most extensively 
known and powerful of a large tribe of similar spirits, the 
result of the intrigues of Electron with nymphs of terrestrial 
lineage, and he derives his energy and strength from his 
father, and his pliancy and instability from his mother. 

Vaporin, as he may be designated, can, by the connivance 
of men, be generated within strong, iron, closed vessels; 
and by the continual and powerful efforts which he makes 
to escape, and through means of the strength he puts forth 
while making his escape, he can be made to do almost any 
amount of mechanical work through the intervention of 
ingenious and appropriate appliances. Well, this Vaporin 
Geni can be made to rouse the nobler spirit of his father 
into violent excitement by driving to and fro across his path 
a number of electro-magnets at the rate of two or three 
hundred times in a minute, and thus compelling him, in ac- 
cordance with a law which is binding upon him, continually 
to come into the path most accessible, and respond to the 
salaams made to him by the electro-magnets. In this path- 
way there is, too, placed a break or interruption to his 
progress, in the form of some material to which he has an 
antipathy, or at all events does not take very kindly to, and 
at the point of crossing this unpleasant obstruction he 
flashes forth such a glare and blaze of light as can be ex- 
ceeded only by that of the sun himself. In this magical 
production of light the part contributed by Vaporin is merely 
that of a mechanical slave, which could be performed almost 
as well by the force of gravitation, by wind or water power, 
or by the muscular strength of the lower animals. 








Though it has suited the drift of this paper to view 
Electron as a spirit specially belonging to the Earth, where 
we can most readily perceive and understand his agency, 
there can be no doubt that he extends throughout, and fills 
the universe itself, or at all events that he is co-extensive, 
as well as coincident, with light itself, which we know 
reaches us from the most inconceivable depths of space. 
But if we can only speculate in regard to most of his opera- 
tions here, how little can we know, or even conceive, of the 
entire purposes for which he is employed by the Almighty 
Architect ! 

Whatever may be thought of the marvellous and benefi- 
cent powers of this great Geni, as I have attempted to 
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describe them, in reference to the Cosmos, there is a depart- 
ment of the work assigned to him by his Creator which is to 
us as important, if not even more inexplicably wonderful. 
I allude to the services he performs in regard to the Micro- 
cosmos, and in the development and the vital a¢tion of all 
living creatures, bearing, as these of course do, upon 
the physiological and medical aspects of Anthropology. 
On some of the mysteries of these subjects it is probable 
that there will fall in time a share of the light which his sci- 
entific cultivation is now throwing on other subjects of human 
interest and utility. Into this department I shall not, then, 
attempt to enter. The superficial and general sketch just 
attempted is indeed quite sufficient for the limits of an ordi- 
nary communication. 

The form of allegory, or slightly interrupted allegory, in 
which it is cast, is, of course, not like a scientific or logical 
and deduCtive treatise. It is, and professes to be, nothing 
more than a semi-fabulous and romantic account of the 
matter of which it treats. By a wave of its magic wand it 
sweeps away doubts and difficulties, and fills up gaps or 
dangerous and defective paths which stand in its way. As 
Browning says— 


“It brings the invisible into play, 
By letting the visible go to the dogs.” 


By an instinctive stroke of the imagination it fills in what- 
ever is wanting to render its narrative as life-like, truth-like, 
and acceptable as possible ; and yet it is quite possible that 
it may convey the elements of truth as really as many a dry 
and laborious philosophic dissertation. By the quaint and 
grotesque points of view in which it presents the subje, it 
tends to bring out new features and aspects of it which 
might be overlooked in the ordinary light of scientific 
treatment. 

By personifying a subject like the present we are led to 
take a kind of personal and familiar interest in it, and to 
enter into many of the bearings it has on our daily life and 
well-being, which would be overlooked if it were treated 
purely as an abstract scientific theme. 

And there is another point of view in which some might 
be disposed to regard it favourably. If not in accordance 
with the most recent views in Theology, it is at least in 
harmony with the older and orthodox idea of the personality 
of God. It strikes the same key-note of impersonation, 
and is in accordance with the style of language employed 
in the Bible, and with the way in which an old Hebrew 
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prophet might have declaimed on such a subject. Nor is 
it out of harmony with the mode of expression still made 
use of, and still most readily understood, by the great mass 
of mankind, regarding His operations in the world. 








V. ON SANITARY REFORM. 
By Rev. S. BARBER. 


un E may regard the question of Public Sanitation as 
affected by the efforts of the people for their own 
benefit, or by the influence of local authority, and 
the perfecting of the machinery of the central government. 
There can be no doubt as to the utility of instructing the 
people in the laws of health, while the ascertaining of the 
best method of government depends partly upon experiment. 
But if we were disposed to apply an exhaustive and rigorous 
analysis to determine the fons et origo malorum of unhealthy 
conditions, we might, perhaps, arrive at the simple conclu- 
sion that these may be summed up in the single word 
‘‘ selfishness.” But this would be proving too much, like 
the ingenious etymologist who reduced all the radicals of a 
language to a single letter. The forms of selfishness, indeed, 
are marvellously varied, both in character and degree. The 
collier or brick-setter who neglects his own household, and 
outrages the Jaws of health in his humble dwelling, is cer- 
tainly blameworthy, but the apathy and selfishness of a 
chairman of trustees, or a medical officer of health, is a 
matter of much more serious import to society, and more 
culpable in itself. 

Let us take for granted that all the intelligent inhabitants 
of any ordinary town, not excepting the (so-called) ‘‘ working 
classes,” or at least a majority of these, are in favour of real 
sanitary improvements. The desire of self- preservation, 
taken in the aggregate, necessitates the existence of this 
feeling in society. It is now quite needless for the members 
of health committees to pour forth impassioned orations 
upon the general question of sanitation. It is the manage- 
ment, the details of a scheme, the workmanship, and the 
financing which chiefly concern the ratepayer. 
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It -is now some time since the English people became im- 
pressed with the feeling that it is better economy to expend 
public money upon elementary education than upon the 
maintenance of criminals undergoing imprisonment. ‘Thus 
the public education has long since passed the experimental 
stage, and it is no longer an open question as to the public 
duty of providing-a modicum of mental training for the whole 
population. He would be a bold man who should stake his 
popularity by pandering to the prejudice of a still existing 
minority, in advocating a policy of retrogression. But 
though the machinery of elementary education is now re- 
garded as an established and inevitable fact, there remains 
still a vast field open for educators, theoretical and practical, 
in the discussion of details and the application of statistical 
analysis. 

But in the case of sanitary improvements, or rather in 
the reduction of our social arrangements to the demands of 
sanitary law, this stage of public feeling has not yet been 
reached. The desire for improvement exists, but the public 
are not yet instructed in the principles of public health. 
Too many among us—not only average ratepayers, but 
guardians, teachers, magistrates, and medical officers—re- 
gard the appliances and regulations of sanitary science as 
having their sole raison d’étre in abnormal and extraordinary 
social conditions. By such persons these things are not 
looked upon as essential to healthy life. Thus we find that 
sudden and ill-advised attempts at sewerage, insufficient 
water-schemes, and the like, often take their origin from 
some panic which has seized upon the public mind, or from 
the effects of an epidemic. Work thus initiated cannot, of 
course, be so complete or so successfully applied to effect the 
desired end as that which is deliberately undertaken in the 
** quietness of thought,” and as matter of principle always 
binding upon society. What should we think of the captain 
who had his vessel put in trim for fair weather, and then 
set off to sea on the assumption that fair weather would 
continue throughout the voyage? Yet this has been too 
much the method of procedure adopted by those who have 
had the care of public health placed in their hands. And 
any man who proposes the arrangement and construction of 
a town upon true sanitary law will for a long time be re- 

arded as a dreamer and an enthusiast. 
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VI. DO SNAKES SWALLOW THEIR YOUNG? 


By JAMES SIMSON. 


Z 
e will doubtless interest the readers of the ‘‘ Journal of 
I) Science” to learn of the origin of the paper on the 
question ‘‘ Do Snakes swallow their Young ?” which 
was read before the American Association for the Advance- 
ment of Science, in August, 1873, by Prof. G. Brown Goode, 
and substantially copied by Miss Hopley in her book on 
Snakes. In ‘‘ Land and Water” of December 7th, 1872, 
and January 11th, 1873, I had two letters on the subject, 
which made, in ‘‘ Contributions to Natural History,” ten 
large double-column pages of small type, closely printed,— 
a great deal more matter than is to be found in Mr. Goode’s 
paper. In the last of these letters I said :— 

‘All over America young people are often killing snakes, 
some of them pregnant with young and some with eggs, and 
sometimes the same species pregnant with both, but not, of 
course, at the same time, which, as well as swallowing of 
the young, cause them no small astonishment; and there 
the matter rests. But older and more intelligent people 
understand the phenomenon of the animal laying eggs to be 
hatched in the soil, and then taking the young inside of her 
for their protection ; and they often express their surprise 
that this peculiarity of the serpent tribe is not described, or 
hardly recorded, in the pages of natural history.”—(P. 16.) 

At the very beginning of my first letter I said :— 

‘‘Has anyone, in dissecting a female viper, found eggs 
within her? and has anyone found young ones inside of 
another? If both have been found, then, as a matter of 
course, the reptile must have swallowed her progeny.”— 
(P. 7.) 

Mr. Goode read these letters in ‘‘ Land and Water,” and 
immediately afterwards (on February Ist) inserted a notice 
in the ‘‘ American Agriculturist,” having a large circulation 
in the United States, soliciting information on the subject 
of snakes swallowing their young. I sent slips of my two 
letters that had appeared in “‘ Land and Water” to the 
editor, with the remark that I was rather averse to doing it 
unless I knew the person wishing the information, and the 
use he intended putting it to. Some time afterwards I had 
acall from Mr. Goode. On January 11th, 1873, I sent a 
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letter to ‘‘ Land and Water” (printed on July roth), in 
which I said :— 

' “In the event of the present papers finding their way 
back to America, and being so brought before the notice of 
the public as to really interest it, I am satisfied that more 
could be collected from intelligent people in or from country 
places than one would perhaps care to be troubled with.” — 
(P. 17.) 

In regard to his advertisement Mr. Goode said :— 

‘‘As a result, over eighty letters were received from 
persons in twenty-four States and Provinces, almost every 
one containing valuable evidence. Many of the writers 
seem indignant that a fact so well known to them should be 
questioned.”—(P. 5.) 

These answers confirmed, in every respect, all of what I 
had published in ‘‘ Land and Water” previous to February 
Ist, 1873, and after that till the last of them, which was 
dated June 26th, as well as two very important letters, to be 
found in ‘‘ Contributions,” pp. 23 and 25 (sent to, but not 
printed in, ‘‘ Land and Water”). 

On July 23rd I wrote ‘‘ Land and Water,” with a letter 
of the 21st from Mr. Goode to me, in which he gave the 
result of his advertisement, and said that he intended read- 
ing a paper before the American Association, and asked if 
he might use my name, if necessary, in connection with the 
subject (p. 36). 

On September roth I sent ‘“‘ Land and Water ” Mr. Goode’s 
paper, read before the Convention, as taken from the ‘‘ New 
York Tribune” of August 27th, in advance of the official 
copy, which was printed in April, 1874, making a page of 
‘* Contributions,” with a page of comments (pp. 36 to 38). 
All that I have mentioned appeared in ‘‘ Contributions,” 
published in Edinburgh and London in 1875. This work 
was very little noticed. ‘The late ‘“ Dublin University 
Magazine ” for July, 1875, said :— 

“It is a vexed question whether, under any circumstance, 
the young retreat into the stomach (inside) of the mother 
snake. A great authority (?), Mr. Frank Buckland, affirms 
that they do not, while our author is as positive that they 
do. And he certainly, with reason, contends that the 
question is entirely one of evidence, and therefore should be 
settled ‘ as a fact is proved in a court of justice ; difficulties, 
suppositions, or theories not being allowed to form part of 
the testimony.’ . . . In support of his own views, Mr. 
Simson has colleéted a large body of evidence that undoubt- 
edly appears authentic and conclusive.” 














KUM 











1883.] Do Snakes Swallow their Young ? 475 


On the same occasion ‘‘ Land and Water” noticed the 
work as follows :— 

‘“‘ The fact that the natural-history papers in this volume 
made their appearance in the first instance in these columns 
is an effectual bar to our offering any opinion on their 
merits.” 

To this I replied that ‘‘ All of the natural-history papers 
were sent to this journal, but only about half of them, as 
the work plainly shows, were published in it, and these did 
not include the most important on the viper question: they 
were all intended for Mr. Buckland, in his usual manner, to 
comment on them, and admit or reject the evidence contained 
in them.”—(P. 193.) 

It was in October, 1873, I learned that Mr. Buckland was 
an ‘‘ anti-swallower.’ Notwithstanding the evidence fur- 
nished in ‘‘ Contributions,’”’ Mr. Buckland published, in his 
edition of White’s ‘‘ Natural History of Selborne,” some 
strange remarks on this subject; and still stranger ones in 
what he afterwards wrote in ‘‘ Land and Water” of Sep- 
tember 2nd, 1876, when he gave a woodcut and a description 
of ‘‘a viper supposed to have swallowed its young.” This 
forced me to review Mr. Buckland very fully, which I did 
in an Appendix (pp. 187 to 199) in 1878, that made part of 
the issue of ‘‘ Contributions” in 1880. I there said that he 
was ‘a bar in the way, the cause of unnecessary trouble, 
in having the question of the viper swallowing her young 
admitted as a fact in natural history.”—(P. 197.) 

In my two letters, read by Mr. Goode before he took up 
the subject, I said that ‘‘ various kinds of snakes,” and “ all 
the American snakes as far as known,” swallow their young. 
The letter procured by him gave the names of many of 
these, and, as I have said, confirmed everything I had 
written in my two letters, which contained all the facts and 
principles connected with the subject, and illustrated what 
I wrote in mine that appeared in ‘* Land and Water” on 
January 1th, 1873 :— 

‘* A state of ignorance in regard to the serpent tribe can- 
not be said to exist in America, although the knowledge 
possessed by people is of a casual and partial nature, more 
or less recent and rusty, and disconnected from any theory 
or system, which makes it all the more reliable to a person 
who will gather it up, like pieces of a puzzle lying loosely 
around, and arrange it into a whole.”’—(P. 17.) 

There is not an attempt at generalisation in the letter 
received by Mr. Goode (as printed), while all of mine (parti- 
cularly the first two) were full of it, and which he might 


212 











476 Do Snakes Swallow their Young ? (August, 


have availed himself of. Even in the remarks (which could 
not be called a discussion) at the Convention there is much 
error, especially when allusion is made to young snakes 
being found in the throat or stomach of the mother, and to 
the gastric juice of the old one; for in my first letter I said 
that the— 

“Eggs were in a chamber of much greater height and 
width than was necessary to hold them,—something appa- 
rently distinét from the stomach proper,—and doubtless the 
receptacle for the young after being hatched outside, and 
which could be greatly expanded, according to the nature of 
snakes.’’—(P. ro.) 

And in my second letter, in regard to the viper, I said :— 

‘* If itcan be demonstrated that she is even semi-oviparous, 
in the proper sense of the word, then it necessarily follows 
that she is a ‘ swallower,’ since she is found with young 
inside of her.”—(P. 16.) 

And in my comments on Mr. Goode’s paper I said :— 

‘* As in mathematics we require to know some things to 
demonstrate others, so in snakes swallowing their young it 
is not necessary for a man of science, or common sense, if 
he will but exercise it, to see it done in order to believe it ; 
but when ocular testimony is added it sets the question at 
rest beyond all doubt.”—(P. 38.) 

On this head I wrote, in the Introduction to ‘‘ Contribu- 
tions,’”— 

‘Intelligent and ingenious people generally prefer to see 
an idea started and elucidated, with all the circumstances 
attending it—as some enjoy the breaking away of a fox, and 
being well up with the hounds, and in at the death—rather 
than have the dry result of an inquiry stated to them; for 
then they become, as it were, investigators along with him 
who makes it, while the particulars give them detailed and 
positive evidence of the conclusions arrived at.”—(P. 3.) 

White, in his ‘“‘ Natural History of Selborne,” wrote as 
follows :— 

“It is no small undertaking for a man, unsupported and 
alone, to begin a natural history from his own autopsia. 
Though there is endless room for observation in the field of 
Nature, which is boundless, yet investigation (where a man 
endeavours to be sure of his faéts) can make but slow pro- 
gress; and all that one could collect in many years would 
go into a very narrow compass.” 

As a comment on this I said :— 

“ As a general thing, a knowledge of the habits of snakes, 
more than perhaps any other animal, can be acquired only 
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<4 by a person collecting the experience of others, and com- 
a paring it with his own; one having observed one thing, and 
i another another.” —(P. 16.) 
aid And when reviewing Charles Waterton I said :— 
| “In investigating what White calls a ‘ province’ in na- 
d tural history, especially in a strange place or foreign country, 
a it is necessary at first to make inquiry in every available 
1a quarter, and test the information by personal examination ; 
d or carefully question various intelligent witnesses of cha- 
ria racter, and perhaps devoid of preconceived opinions or 
dius theories, as to what they have seen, to ascertain the relia- 
bility or the apparent correctness of what is advanced, and 
% give it as such. It is observation, conversation, reading, 
esas and reflection that make the naturalist; but principally 
sind observation, and passing the rest of his information through 
Ing his mind to make it his own. Waterton doubtless made 
use in some form of the information of others, although he 
did not acknowledge it. How did he acquire even the com- 
to mon names of animals unless he derived them in some way 
5 = from his fellow-creatures ?””—(P. 38.) 
a What I have written has no reference to Mr. Goode, with 
It ; whom I had every reason to be pleased. The ‘ British 
at Quarterly ” for April had good cause to feel “‘ surprised” on 
. finding that Miss Hopley had made no reference to my work, 
“ai “‘ the more especially that she seems to have read everything 
on the subject,” and that I supplied “‘ a good deal that she 
one was in need of as evidence.” ‘The fact is she has suppressed 
et everything I wrote on the subject, after having read ‘“ Con- 
ind tributions ” (as she has admitted), and used the book to find 
her the Report of the American Convention, given, as I have 
for said, at pp. 36 to 38, with my comments to supplement its 
im deficiencies. For this reason Chapter XXVII., on ‘‘ Do 
ind Snakes afford a Refuge to their Young ?” is not ‘‘ up to the 
times,” for it does not contain the real evidence on the 
si question. Miss Hopley doubtless read all my letters (six in 
number) in ‘f Land and Water,” and noticed that Mr. Goode 
nd specially mentioned me twice in his paper; yet she quotes 
ae the very short remarks of a dozen others mentioned in it, 
of | in which, as I have said, ‘‘ there is much error,” while she 
- has passed over my information published in ‘‘ Land and 
_. Water,” which made twenty-two large double-column pages 
ld of the book, and ten pages which did not appear in that 
journal, although sent to it. In fact all that I have written 
about the origin of Mr. Goode’s paper appears plainly in 
BB, ‘*Contributions,” except that of sending the printed slips 
ily from ‘‘Land and Water” to the editor mentioned, and 
afterwards receiving a courteous call from Mr. Goode. 
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Miss Hopley, at the end of Chapter XXVII., says :— 

** In concluding this speculative chapter I can only humbly 
beg to ‘ second the motion’ put to the learned assembly at 
Portland, Maine, in 1873, to the effect that the subject will 
receive the attention of ophiologists in allthe snake countries 
of the world.”—(P. 506.) 

In no sense did she second Mr. Goode, as we have seen. 
For had she done so, and drawn on my information, which 
she had before her, she would have shown that the question 
was no longer “‘ speculative,” but mathematically certain, that 
‘* snakes swallow their young.” In her book she alludes to 
‘‘a brood of young vipers lately born at the Zoological 
Gardens,” and says that ‘‘ the young viper comes into the 
world in the shape of an egg, and its first business is to 
push through the filmy membrane which envelopes it in its 
imprisoned form” (p. 433). I said that “‘ vipers pass their 
young with a covering on them,—the original egg attenuated 
to the last degree,—which breaks as it leaves the mother, or 
immediately after it touches the ground ” (p. 195), and asked 
how could we possibly find vipers nearly double the size of 
the new-born ones inside of a viper, unless they had entered 
it by the mouth,—as we find oviparous snakes “‘ with young 
inside of them that were hatched in the soil?” I have never 
seen the subject presented in this form by any one I have 
read on it. Hence the unreasonableness of people saying 
‘** Bring me a viper with its mouth tied up, and all her young 
ones in her throat (!), and then I will believe you,” as Miss 
Hopley says: the sceptics (p. 483) include the editor of 
the ‘* Field,” who, so lately as October, 1881, “‘ closed his 
columns against investigation.” 

It would be interesting to hear how anyone knew as a 
fact that the eggs of vipers are hatched inside ; about which 
I said, in “‘ Land and Water,” on January 11th, 1873 :— 

‘It would be a curiosity in nature to find an animal that 
hatched an unlaid egg inside of itself: so great a curiosity 
is at once to be rejected, unless it could be supported by 
evidence.” —(P. 12.) 


New York, June 11, 1883. 
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ANALYSES OF BOOKS. 


Walks in the Regions of Science and Faith,—a Series of Essays. 
By Harvey Goopwin, D.D., Lord Bishop of Carlisle. 
London: John Murray. 


WE have here a work not easily dealt with from our especial 
point of view. On the one hand, it contains much of which we 
must decidedly approve, and much also which claims thoughtful 
and prolonged consideration. On the other hand, we find no 
little to which we must take exception, oer which falls outside our 
legitimate cognizance. The author declares in his preface that 
‘¢the volume is not a scientific treatise, nor yet what is called a 
religious book ; it deals chiefly with questions which have ‘both 
a scientific and a religious aspect, or, according to its figurative 
title, it contains the record of wanderings through that land 
which belongs exclusively neither to science nor to faith, but 
pertains more or less to both.” 

Here, already, there is scope for discussion. Many minds, 
fully recognising that Faith has a legitimate territory, into which 
Science has no right to intrude, will yet hold that “‘ Faith begins 
where Science ends.” Nay, if we do not misconstrue the 
author’s meaning, he himself denies (Essay III., ‘God and 
Nature,” p. 48) the existence of any such common ground. He 
writes there :—‘* We need a ‘ scientific frontier’ between them, a 
line which shall on no account be transgressed by those who 
occupy the territory on one side or the other. The necessity of 
keeping this frontier line sacred is perhaps not sufficiently recoy- 
nised.” Again, the Bishop writes :—‘‘ The passage from one to 
the other is quite certain to be fraught with danger, not to say 
mischief.” In faét, many an excursion into this supposed com- 
mon region, from whichever side undertaken, is, like a Russian 
‘“‘ scientific expedition,” merely a disguised military recon- 
naissance. 

The author, it will be observed, disclaims the right to “ high 
position with respect to either science or theology.” He adds, 
‘the acquaintance which, as a Cambridge man, I possess with 
those branches of science which are susceptible of mathematical 
treatment, frequently leads me to view questions of controversy 
in a way different from that which might otherwise present itself, 
and at least impresses upon me very forcibly the necessity of not 
forgetting science while discussing theological questions.” 

That the Bishop is a mathematician is very evident. But, 
unfortunately, most of the essays in this volume deal with 
biological questions, where the author’s special attainments 
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seem chiefly to suggest far-fetched, and, we may venture to say, 
non-biological analogies,—of which hereafter. But whilst com- 
pelled to make this remark, we feel no less bound to record our 
conviction that he is actuated by no spirit of hostility, either to 
the results of modern science in particular, or to the great con- 
quest of our age, the doctrine of Evolution in particular. True, 
he accepts that doctrine but in part. Yet, had he been from his 
childhood an observer and a student of organic nature, and had 
reached a truly biological point of view, we feel assured that 
these essays would have been seriously modified. In the funeral 
sermon which he pronounced in Westminster Abbey over the 
grave of Darwin, there would not have occurred these words :— 
‘‘T, who have been invited to preach here this afternoon, have 
endeavoured to deal respectfully with his memory”! 

Concerning the first of these essays on the ‘ Connection 
between Mechanics and Geometry,” we can say nothing. In 
the second, the author discusses the ‘ Unity of Nature,” taking 
as his starting point certain passages in the address delivered by 
Dr. Allman, at the Sheffield Meeting of the British Association, 
in 1879. He writes :—‘ The real difficulty of conception seems 
to me to be connected with the diversity of nature, supposed to 
rest upon one all-pervading principle. Grant protoplasm as the 
prime form of universal physical (organic) life; take that as the 
biological starting-point or prime postulate, and then comes the 
difficulty of conceiving the immensely different results in which 
our protoplasmic postulate land us.” We must confess that we 
have never felt any such difficulty. But, to pass on to the main 
point of the present essay, we find the following question raised : 
‘** Ts it not conceivable that there may be a principle or law from 
which the existing order of physical life, with all its apparent 
anomalies, flows as a necessary result ? and would not the know- 
ledge of that principle or law, if attainable, exhibit to us the 
order of living nature, as one consistent system, free from excep- 
tions and anomalies ?”’ 

Before dealing with this interesting, but not truly solvable, 
question, let us first examine what is here meant by ‘‘exceptions 
and anomalies.” Turning to subsequent pages (30 and 31) we 
find mention of, as anomalies, “noxious snakes, mischievous 
insects, &c.” The author says :—“ It is difficult for anyone who 
starts with the simple notion of the world existing for the sake of 
man to make out a consistent and tenable theory of nature.” 
But the naturalist of the New School does not start with the 
‘‘ simple notion” above referred to, and hence the existence of 
snakes and the like is to him no more of an anomaly than the 
existence of man himself. 

Again, the Bishop states that “ the nipples and lacteal vessels 
of male animals, the rudimentary feet of certain snakes, the 
teeth of whales, and other useless organs of certain living things, 
may possibly be, like branches of a hyperbola, involved in the 
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definition of the creature, inseparable from its existence, and yet 
forming no part of its active life.” 

Now, these useless organs are already accounted for in a 
satisfactory manner. Why, then, should we go forth in search 
of an explanation which has in its favour no tittle of evidence, 
save similes drawn from totally alien orders of facts? Weadmit 
that ‘the human mind can see the necessity of the existence of 
the useless branch of the hyperbola,’ but, we add, as a mere 
abstraction, not as a concrete reality. The author's mathe- 
matical necessities and possibilities exist at all time and in every 
place, but the organic world has changed and is constantly 
changing. Species have disappeared and are disappearing, 
either entirely or from certain parts of the world. How, then, 
can we pronounce their existence necessarily involved in that of 
man? What necessity is that which holds good in Britain, but 
not in Ireland ; in Australia, but not in New Zealand ? 

It seems to us that the views which the author puts forward 
throw a novel light on the commonly-received distinction be- 
tween necessary and contingent truth, exhibiting, indeed, all 
truth as necessary. They further seem to warrant the conclu- 
sion that evil is necessary, and that its avoidance or prevention 
do not lie within the scope of the wisdom and power of God. If 
the existence of man involves the necessity of poisonous serpents, 
may it not be contended with equal force that the existence of 
virtue involves the necessity of vice and crime? These questions, 
however, are beyond the scope of the naturalist. 

The question of a fundamental principle or law of organic 
existence, however, is one which it is impossible to set aside. 
We see much to which, accepting the doctrine of Evolution in 
its entirety, we find no clue. We have very grave doubts 
whether natural selection, or sexual selection, or the conflict of 
parts within the organism, or the influence of environment can 
satisfactorily explain the one great fact that no vertebrate animal 
has more than two pair of limbs. Other such questions will 
suggest themselves to the thoughtful naturalist. Hence the 
search after some law which has not yet come in sight is far 
from vain or needless. 

The third essay in this volume, ‘‘ God and Nature,” has been 
to some extent already noticed in the ‘‘ Journal of Science” 
(1880, p. 559). We must reiterate what was then said, that the 
author’s remarks on the alleged atheistic tendencies of Science 
are exceedingly happy. We quote the passage: “If I might 
coin a word, I should say that Science was atheous, and therefore 
could not be atheistic; that is to say, its investigations and 
reasonings are by agreement conversant simply with observed 
facts and conclusions drawn from them, and in this sense it is 
atheous, or without recognition of God. And because it is so, it 
does not in any way trench upon theism or theology, and cannot 
be atheistic, or in the condition of denying the being of a God,” 
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This, to be sure, is a distinétion which has long been floating in 
the minds of men of Science, but nowhere have we yet seen it 
put so tersely, clearly, and forcibly. That the author, as a Pre- 
late of our National Church, should have thus put it, surely 
entitles him to our grateful appreciation. The same essay 
enlarges on the importance of a strict boundary-line between the 
study of God and the study of Nature,—in other words, between 
Theology and Science. Could this be carried out, the fruitless 
and unedifying disputes between priest and savant would come 
toanend. But the difficulty is, where and how to draw the line, 
and this difficulty becomes strikingly evident in the very essay 
before us. The Bishop criticises, in the first place, certain 
extracts from the writings of Ernst Haeckel. He quotes the 
passage, ‘‘ Everyone who makes a really close study of the 
organisation and mode of life of the various animals and plants 
. . + » must necessarily come to the conclusion that this ‘ purpo- 
siveness ’ no more exists than the much-talked-of ‘ beneficence ’ 
of the Creator.” Upon this passage the author makes the 
following comment:—‘*‘ We have a denial ex cathedra of the 
existence of such a such a thing as a moral order, or of sucha 
person as a beneficent Creator. This is not merely atheous, it 
is atheistic. An investigator of nature has a right to say that 
the question of the existence of a beneficent Creator, or the non- 
existence of such a Being, does not affect his investigations ; but 
he has no right, upon the strength of investigations purely 
physical, to deny the existence of beneficence as an attribute of 
the Creator, if a Creator there be.’”’ We perfectly agree with the 
Bishop that Professor Haeckel has here gone beyond his rights. 
Had he, more modestly, declared that the researches of the 
naturalist throw no definite light upon the moral attributes of 
God, he would have been distinctly within his rights, and would 
have taken merely a view which, not long ago, we had the 
pleasure of hearing most ably enforced by the Rev. Professor 
Dallinger, F.R.S. 

Many readers will find with surprise that the Bishop, in his 
turn, draws the “frontier line’ in a manner which few men of 
Science will be able to accept, and which we at any rate must 
utterly repudiate. He writes :—‘ When anthropology is classed 
amongst the physical sciences, it is necessary to confine the 
investigations comprehended under the title to the consideration 
of man as a creature having certain material attributes, and 
leaving certain material marks of his existence in past ages.” 
And again, ‘‘ To say that physical science does not include the 
study of man is perhaps nearly the same thing as saying that 
man is not a part of nature. . . . Putting aside all question of 
immortality, it is not difficult to conclude that mankind possess 
attributes which do not belong to other creatures, and which 
make it necessary, in examining the world, to put man in a class 
by, himself.” 
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Here, then, we have a re-appearance of the cardinal fault of 
the Old Natural History,—the consecration of human egoism 
and arrogance. That this delusion can still haunt such minds 
as that of the author is a painful instance of the vitality of error. 
The Bishop’s reasons for placing man in a class by himself have 
already been weighed in the balance and found wanting. Will, 
purpose, and thought have all been demonstrated in the lower 
animals. Indeed, to reject this notion of the qualitative distinét- 
ness of man, it is not necessary that the student should believe 
in the “Origin of Man” as sketched out by Darwin and his 
followers, or should even accept the doctrine of Evolution at all. 
Let him suppose,—as he has the right todo if he recognises 
satisfactory evidence—that every animal species has been inde- 
pendently created. Still, if ke observes carefully, patiently, and 
without prepossessions, he will come to the conclusion that man 
does not and cannot form a class by himself, and cannot be thus 
regarded without a vitiation of our thoughts, which is by no 
means confined to zoological science. 

We regret that we must here for the present bring our exami- 
nation of this able and thoughtful work to a close, hoping to 
resume the task at some future opportunity. 








The Science of Man; a Manual of Anthropology, based on 
Modern Research. By CHARLES Bray. London: Longmans, 
Green, and Co. 


In this work we find utterances on subjects so many and so 
varied that were we to examine them all our critique would be 
bulkier than the volume upon which it is founded. 

The author is evidently a man of very wide reading, and what 
is not by any means a necessary concomitant, of no small origi- 
nality ofthought. ‘That this should be fully acknowledged is all 
the more fitting, since his love for quotations may make him 
seem, on a hasty glance, as a mere compiler of the thoughts of 
others. 

Another characteristic of the work is discursiveness. Even in 
the preface it would be far from difficult to select a number of 
passages having very scant connection with anthropology. ‘The 
main feature of the book is, according to Mr. Bray’s own state- 
ment, ‘‘ the application of the Conservation, Transmutation, and 
Dissipation of Energy to Mind, Morals, and Religion”—a task 
sufficiently difficult. That he is a believer in philosophical 
necessity rather than in free will—at least in the ordinary accep- 
tation of the term—may be inferred from the very attempt. On 
the question of the immortality of the soul, “the retention of our 
identity and personality in another world, of whether the soul be 
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the result of organisation and dependent for its duration on the 
duration of conditions, or whether it be in itself capable of self- 
existence,” he leaves every man to his own opinion. Yet his 
own view is evidently against our continuance after death. He 
considers that ‘‘ modern research settles the point,” and quotes 
from Professor Owen the dictum that “ philosophy does not re- 
cognise an immortal entity, mental principle, or soul.” Amongst 
his arguments against the existence of a soul in man there is one, 
singularly feeble. He quotes from Darwin's “ Descent of Man” 
the passage :—“‘In a series of forms graduating insensibly from 
some ape-like creature to man as he now exists, it would be im- 
possible to fix on any definite point when the term ‘ man’ ought 
to be used ;” and he adds, “ until that is settled I presume we can- 
not fix on any definite point when man gets his soul.” But this 
argument implies that the lower animals have no souls—an 
assumption which has no better basis than the ‘sic volo, sic 
jubeo” of Mrs. Grundy. We hold that the very same evidence 
which is urged in behalf of the existence of a soul in man, and of 
his continuance hereafter applies to the lower animals also, and 
that the difficulties encountered in either case are precisely 
similar. 

It may seem strange that Mr. Bray, holding the opinions con- 
cerning the soul which he evidently does, should tell us that, 
‘‘mind is not a mode of action or motion, it is an entity itself; 
it is indestructible.” Again, “I know that it is the orthodox 
opinion among men of science that thought cannot exist without 
brain, but thought is not a motion of the brain or a mere mode 
of action at all, and it must exist as force after the movement of 
the brain ceases, and if so the question is, what becomes of it ?” 

Concerning spiritual manifestations the author declares that 
he has “seen more than Science at present credits.” Still he 
pronounces ‘‘ Spiritualism a nervous epidemic, based on powers 
of the mind at present unknown.” 

He is a zealous phrenologist, and to us at least he seems to 
attach a much greater importance to the now obsolescent doc- 
trines of Gall and his followers than they would merit even if 
demonstrably true. To do him justice, however, Mr. Bray with- 
draws one of the assertions of the generality of phrenologists 
which has proved a fatal objection to their system. ‘They speak 
in their classifications of certain faculties or sentiments, such as 
veneration, benevolence, &c., peculiar to man. The observant 
naturalist clearly traces the workings of these faculties in the ape, 
the dog, the elephant, &c., and he therefore justly rejects a 
system so glaringly at issue with facts. But our author concedes 
the existence of these faculties in the lower animals. He 
writes :—‘‘It is impossible to affirm that brutes have no con- 
science or sense of right and wrong; or that they have no 
veneration, that is respect or reverence, or no benevolence ; or 
that they do not reason.” Here there is between him and our- 
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selves the most complete agreement. There is obviously no 
scope here for a re-discussion of the evidences of phrenology, and 
we, therefore, pass on to some remarks upon instinct to which 
we must give a hearty assent. Mr. Bray writes :—‘‘ His (man’s) 
pride disclaims any relationship to his fellow creatures lower in 
the scale of being, so he makes a difference in kind instead of 
in degree between himself and them, and where he recognises 
mental superiority, or indeed any kind of intelligence he does not 
understand, he calls it instin¢ét, which is a mere name to cover 
his ignorance, and to support a foregone conclusion about some 
kind of soul which the brutes are supposed not to possess.” 
Again, ‘‘ We do not understand the language of the creatures 
below us, the study of which would be much more profitable and 
very much more interesting than Greek and Latin ; for we should 
then learn how Nature in its infinite experience has found out 
how best to do most of the things we wish to accomplish, has 
stereotyped the knowledge and handed it down to us in what we 
call instincts.” 

Mr. Bray is an Evolutionist of the Darwinian School, and 
believes in the beneficence, or rather the necessity, of natural 
selection. He considers pain essential. He holds with Herbert 
Spencer that “ pressure of population has been the proximate 
cause of progress,” and he quotes with approbation the proverb, 
‘“‘ necessity is the mother of invention,’’ taking the word 
necessity in its ordinary sense. Here we can agree with him, 
but to a very limited extent. Inventions are seed of very slow 
growth, and are about the unlikeliest expedient that a man 
suffering from necessity, i.e. want, can embrace. They gene- 
rally require much time, considerable outlay in experiments, an 
undisturbed mind, all of them conditions incompatible with 
necessity. As for discoveries, as distinct for inventions, they, 
as a rule, bring no pecuniary reward to their originators. What 
did Darwin profit, in the commercial sense .of the word, by his 
researches? If notin independent circumstances he could never 
have undertaken them. It is this principle which makes us 
dread the increasing competition of the present day, which by 
compelling men to spend an ever increasing portion of their 
time in business, leaves them less and less scope for improve- 
ment. Nay, why need we argue further? Mr. Bray himself 
writes (p. 289). ‘ Our race is over weighted and appears likely 
to be drudged into degeneracy by demands that exceed its powers. 
Men are over-worked and require an artificial stimulant before 
the jaded nervous system is capable of enjoyment.” It may be 
granted that if competion were absolutely removed, the bulk of 
the race might fall into a state of listlessness not favourable to 
improvement. But like heat, foodand rest—all of them prime 
necessaries of life—it is fatal, individually and racially, if in ex- 
cess. And that excess, or in other words intemperance, is well- 
nigh forced upon the bulk of mankind in civilized communities. 
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That the author is not an admirer of the morbid, one-sided com- 
mercialism of the present day may be learnt from this passage, 
which we cordially endorse :— 

‘‘ Our economical system aims more at the creation of wealth 
than the making of men. No doubt we might lose much in pro- 
ductive power by a general liability to military service, as is 
customary in Germany, but what we lost in wealth we might 
gain in health and happiness. We turn our men into tailors and 
men-milliners, and keep them to occupations behind the counter 
fit only for women, but it would tend greatly to the development 
of both their physical and mental powers if they were trained to 
handle the sword and rifle. 

‘‘The attention given in this country is too exclusive, and a 
term of military service might well supplement the ordinary 
education, and give to Anglo-Saxon liberty what it most wants 
—a power of obedience, order, and organisation. . . . All 
moral advance must be based upon impoved physical conditions.” 
In this connection we may refer to the ‘“* Man of the Future,” 
described in a contemporary by Mr. E. Kay Robinson as ‘a 
toothless, hairless, slow-limbed animal, incapable of extended 
locomotion and a lover of peace at any price.” Unless all 
nations were to move in this direction at an equal speed the 
more ‘‘ advanced” will infallibly be extirpated. 

Mr. Bray raises a question as to the cessation of progress in 
the civilization of the Far East. We think the answer may be 
found in the character of Chinese education, which for many 
centuries has been exclusively literary and examinational. For 
centuries minds have been gauged not by their power of origina- 
tion, of adding to human knowledge, or of applying such know- 
ledge in possible emergencies, but by their receptivity, their 
power of appropriating, retaining, and answering questions in 
the thoughts and sayings of others. When our Civil Service 
Commissioners, our Department of Science and Art, and our 
examining Universities have been at work for a sufficient time, 
we, too, as a nation shall have become stereotyped. 

There are some five-and-twenty more passages which we 
should have been happy to examine in detail did space allow, 
including such subjects as missing links, hard water, euthanasia, 
vegetarianism, woman’s rights, soul-emanations, protoplasm, 
the ‘‘ Caucasian” race, the smell of the insane, and the subjec- 
tivity of matter. That there are in the book certain statements 
not in harmony with the latest results of scientific investigation 
must be admitted. But the omission or the correction of these 
errors would not essentially modify the character of the book. 

The author’s attempt to apply the principle of the Conserva- 
tion of Energy to so-called moral questions has not, in his 
hands, led as yet?to any fruitful results, yet his attempt is worthy 
of careful re-consideration. In suchan undertaking, success like 
the olive tree, typical plant of Pallas, will not reach maturity 
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quickly. Few, if any, will be disposed to accept all the opinions 
contained in this book, but few if any thoughtful men can read it 
without advantage. 








Elementary Treatise on Physics, Experimental and Applied, for 
the use of Colleges and Schools. Translated and Edited 
from ‘“‘ Ganot’s Elements de Physique.” By E. Arxkinson, 
Ph.D., F.C.S. Professor of Experimental Science, Staff 
College, Sandhurst. Eleventh Edition, revised and enlarged. 
London: Longmans, Green, and Co. 


When the translator and editor of this book speaks of the ‘ con- 
tinued and still increasing favour” with which it has been re- 
ceived as a text-book for colleges and schools, and as a work of 
reference for the general reader, he does not in the least ex- 
aggerate. For a scientific treatise, necessarily somewhat costly, 
and containing nothing of a sensational character to reach eleven 
editions in twenty years is not a common occurrence, and proves 
certainly that the merits of the book must be very widely re- 
cognised among professors and teachers of physics. 

The present edition has been considerably enlarged, the ar- 
rangement of certain portions has been altered for the better, and 
the results of many investigations completed or extended since 
the appearance of the tenth edition have beer duly inserted. 

Thus the chapter on the steam-engine has been re-written, a 
notice of Twaddell’s hydrometer, wanting in the French original 
has been inserted. The ‘critical point” met with in the ex- 
periments on the liquefaction of gases has been explained more 
fully, and a good definition of “‘ vapours” in accordance with the 
present state of Science is supplied. An account of the relation 
between vapour densities and molecular weights has also been 
added. As might, perhaps, be expected the most important 
additions and revisions have been made in the books dealing 
with electricity. We find here a more complete account of 
secondary batteries, a notice of Pacinotti’s ring, and of the 
dynamo-electrical machines of Siemens and Brush. Under 
electro-dynamics we find important paragraphs added on 
mechanical units, electrical units, electrostatic units, electro- 
magnetic units, practical units, and on the relation of the electro- 
static to the electro-magnetic unit. 

A few passages only may seem to require revision. Thus on 
p. 3 we find a passage which might be construed as implying 
that hypothesis and theory were simply convertible terms. On 
p. 111 we read an account of the phenomena occuring when 
dilute alcohol is kept in a bladder not in harmony with the most 
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recent investigations. Nor can we unreservedly accept the ac- 
count of anticyclonic systems given on p. 929. 

In other respects we have observed nothing to which excep- 
tion can be fairly taken. Omissions will doubtless be detected 
by the specialist in the various branches, but to record every 
phenomenon and every generalization in so wide a subject 
formed no part of the plan of the work, and would have been 
indeed in a book of moderate compass simply impracticable. 
Probably no work in the language is so well adapted to serve at 
once as a college text-book and asa manual for reference. If we 
may suggest any improvement it would be the introduction at 
the end of each section of a condensed bibliography. 





Life of Sir William E. Logan, LL.D., F.R.S., @c., First 
Director of the Geological Survey of Canada. By BERNARD 
J. Harrineton, B.A., Ph.D. London: Sampson Low, 
Marston, Searle, and Rivington. 


In geology, unlike chemistry and physics, the primary facts from 
which laws are deduced, and upon which theories may be founded 
are to be met with, not in the quiet of the laboratory, but in the 
ravine, the landslip, the mine, and the quarry. Hence the search 
for such facts, more especially in ‘“ new” countries, involves 
travel, hardship, and adventure, as well as an almost unlimited 
expenditure of time. Among those who have devoted the better 
portion of their lives to this kind of active exploration, a high 
and honourable place rightly belongs to the subject of this 
memoir,—the founder of the Geological Survey of Canada. Sir 
William Logan, though of unmixed Scottish parentage, was born 
at Montreal, but was sent in his sixteenth year to be educated at 
the High School of Edinburgh. His training was exclusively 
classical,—in other words, verbal. But he must have had 
sterling metal in his composition, since his school career did not, 
as has been the case with so many, render him unobservant, and 
incapable of attending to and learning from things. ‘There can, 
however, he little doubt that a more rational education would 
have enabled him to take a higher rank as aman of Science in 
after life. In 1816, he entered the University of Edinburgh 
classes in mathematics, logic, and chemistry. ‘Concerning the 
latter subject, he writes, ‘‘as to the chemistry, at it prizes are 
never given.” Thus it appears that nearly seventy years ago 
the unhappy system of “ prizes ” had become one of the charac- 
teristics of British education. To geology, his attention does 
not seem to have been drawn, though John Playfair was at that 
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time one of the Professors. William Logan’s college career, 
however, soon came to an end, for, in 1817, he went to London, 
and took a position in the mercantile establishment of his uncle, 
Hart Logan. Here he remained for many years, and would 
doubtless have been entirely lost to Science but for what is con- 
ventionally called an accident. His uncle became connected 
with some mining and metallurgical speculations in Wales. 
William Logan accordingly removed to Swansea in 1831, to look 
after his interests, and it is only then, in his thirty-third year, that 
his life, from our point of view, may be said to have begun. 
Here he attended, in the first place, to copper smelting and coal 
mining. He was led to study the question of the origin of the 
latter mineral, and the structure of the Glamorganshire coal field. 
With that unlimited capacity for hard work which was one of the 
main features of his character, he contrived, in his spare time, to 
produce a good geological map of the district. This map he 
handed over to Sir Henry de la Beche, when the Geological 
Survey of South Wales was begun. It was accepted and 
officially adopted. In 1837, Logan was elected a Fellow of the 
Geological Society, and in the same year his map of the South 
Wales coal region was exhibited at the Liverpool Meeting of the 
British Association, and was much admired. He was an active 
worker for the Royal Institution of South Wales, which he served 
in the capacities of Honorary Secretary and Curator of the Geolo- 
gical Department, and which he enriched with an extensive 
collection of minerals and metallurgical products, as well as with 
an assortment of Canadian birds, many of them previously un- 
described. These he had both shot and stuffed himself, when 
on a visit to his native country. 

His greatest achievement during his stay in Wales was his 
establishment of the growth of coal in situ. He showed that the 
so-called ‘ underclay,” invariably occurring beneath the coal- 
seams, always contained the roots of a tree then known as Stig- 
maria ficoides, but now proved to be a Sigillaria. These roots 
were in such positions that they could not have drifted, but must 
have grown on the spot. These observations, which have been 
confirmed by investigations made in Germany, Nova Scotia, the 
United States, and elsewhere, were laid by Logan before the 
Geological Society in February, 1840. In the same year he left 
England for Canada, with the intention of there continuing his 
geological researches. 

Here he drewup, and communicated to the Geological Society, 
a paper on the packing of ice in the St. Lawrence and its geolo- 
gical action. He visited the coal fields of Pennsylvania, and was 
gratified to find beneath every seam the underclay, and the Stig- 
maria, just as in South Wales. During this journey he met 
with Lyell, at New York. 

The question of a geological survey of Canada had from time 
to time been mooted since 1832, but it was not untill 1842 thata 
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beginning was made in earnest. De la Beche, Murchison, 
Sedgwick, and Buckland strongly recommended Logan for the 
office of Colonial Geologist. In August, 1842, he received 
his formal appointment, and speedily entered upon what Sedg- 
wick called his “Herculean task.” His operations, when de- 
taching fossils from the rocks, excited sometimes a troublesome 
degree of curiosity, passers-by often supposing that he was 
seeking for buried treasures. 

To give a sketch, even in the most summary fashion, of his 
explorations is obviously impossible within the space at our 
disposal. But we must coincide with the general opinion that, 
considering how late in life his geological career began, and under 
what unfavourable circumstances he worked, his results are truly 
marvellous, both in their extent and their value. What might 
he not have accomplished had he not wasted some fourteen of 
the best years of his life in his uncle’s counting-house ! 

His labours in exploration were twice interrupted by exhibi- 
tions. For the London Exhibition of 1851 he had prepared a 
very important collection of the economic minerals of Canada, 
and he was appointed a juror in the Mineralogical and Metallur- 
gical department. On this occasion he was elected a Fellow of 
the Royal Society. Dr. Harrington somewhat drily remarks 
that leave of absence had been, indeed, given to Logan that he 
might attend the Exhibition, but that ‘he was allowed the 
privilege of paying all his own expenses.” 

In 1855, he had again to prepare for the Paris Exhibition, 
which he attended as ‘‘ Special Commissioner.” He received a 
Grand Gold Medal of Honour for his maps and minerals, and 
was made a Chevalier of the Legion of Honour. In addition, 
Dr. Barrington informs us that a “ greater distin¢tion awaited 
him at the hands of his own Sovereign.” This was simply the 
rank of knighthood, which, considering the class of men upon 
whom it is often conferred, is no very dazzling honour. The 
Geological Society awarded him about the same time the 
Wollaston Medal. One of the Royal Gold Medals was subse- 
quently conferred upon him by the Council of the Royal Society, 
and in 1867, the Emperor of the French raised him to the rank 
of Officer of the Legion of Honour. In 1869, though he had 
hoped for the time when his explorations should extend from the 
Atlantic to the Pacific, advancing age compelled him to tender 
his resignation. In 1874, he crossed the Atlantic for the last 
time, and on June 22, 1875, he died at Castle Llechryd, in Wales. 


Of chemistry, mineralogy, and paleontology Logan had but- 


a limited knowledge. His strength was in stratigraphy. But 
he was always ready to avail himself of the services of others in 
those departments where he was deficient, and to give them 
due credit. Dr. T.S. Hunt, who has since earned so high a 
reputation, became chemist and mineralogist to the Survey in 
1846. As a theorist, Logan never attempted to distinguish 
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himself. It was his task to search out facts, and leave their 
coordination to others. 

Dr. Barrington has fulfilled his task ably and conscientiously, 
and has produced a book which deserves a favourable reception 
not alone within scientific circles. 








Proceedings of the Bristol Naturalists’ Society. New Series, 
Vol. IV., Part I. (1882-3). 


Tue first paper in this number treats on the “ Iron Turnings 
Galvanic Cell and the supposed Influence of Points in the 
Liberation of Bubbles.” The author, Mr. A. M. Worthington, 
shows that the common notion that points and edges determine 
the formation of bubbles in boiling liquids, &c., is a mistake, 
and that the phenomenon observed is due to the appearance of 
bubbles near points and edges, which, from their very nature, 
indicate a rough and cavernous region of the surface. 

Mr. James A. White contributes a note on a colony of alien 
plants found on the slope of a hill at Kingswood. Within the 
compass of about 50 yards by 25 the author found twenty spe- 
cies alien to Britain, and seventeen others which—though met 
with in other parts of the country—were alien to the Bristol 
coal-fields. 

Mr. Worthington exhibited to the Society, and described, an 
apparatus for observing splashes. 

Mr. E. Wethered, F.G.S., F.C.S., read a paper on the porosity 
and density of rocks with reference to water-supply. The author 
points out a consideration not to be overlooked by the advocates 
of deep-well water for ‘‘ potable purposes.” * That is, in certain 
rocks the water may pass through joints and fissures, under- 
going little filtration, so that its freedom from organic impurities 
is not a matter of course. 

Two papers, “ Rainfall at Clifton in 1882 ” and ‘ Thirty Years’ 
Rainfall at Clifton,” both by Dr. G. F. Burder, F.M.S., are of 
general interest. A graphic representation of the rainfall be- 
tween the years 1853 and 1882 inclusive, shows apparently a 
progressive increase of this great enemy to British agriculture. 
From 1853 to 1859 the average downfall was 29 317 inches ; 
from 1860 to 1869, 34°084 inches; from 1870 to 1879, 36°524 
inches; and for the three years 1880 to 1882, 39°919 inches ! 
For excess of rain the author considers.that the ten years just 


* In justice to the author we must add that this strange expression occurs 
in a quotation from a Report of the late ‘‘ Royal Rivers Pollution Come 
mission.” 
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past are without a parallel. Of course the figures given admit 
of two interpretations. They may indicate an increase in the 
rainfall which will not merely continue, but be still further aug- 
mented in the futnre ; or they may be merely a fluctuation to be 
compensated sooner or later by a series of dry years. But the 
only way to solve this vital question is continued observation. 
If the former interpretation is correct Britain must cease to be 
habitable, and the idea of a ‘‘ national exodus ’”’ must be seriously 
entertained. 

Professor Silvanus P. Thompson gives an account of the first 
telephone, as invented and exhibited by Philipp Reis in 1861. 

Mr. H.J. Charbonnier communicated some notes on Ridgway’s 
‘‘Catalogue of North American Birds” (1881). The author 
recommends the adoption of a ternary nomenclature in place of 
the present binary system. The reason, or rather the need, for 
such a change lies in the number of local forms or sub-species, 
which by naturalists of “ splitting” propensities are being made 
to take the rank of species. As an example of the working of 
the new system he takes the two woodpeckers described by 
Swainson,—Colaptes auratus of Eastern North America, and 
C. Mexicanus of the Pacific coasts. Since then an intermediate 
form has been discovered, and has been ranked by Baird as C. 
hybridus. Ridgway’s Catalogue, however, deals with these 
three forms as follows :— 

“« 378. “hes auratus. (The commonest and best-known 

orm. 
“378 a. Colaptes auratus Mexicanus. (The western form.) 
‘* 348 b. Colaptes auratus hybridus. (This form is a true hy- 
brid, produced from the other two, and occurs on 
the Upper Missouri.)” 


Mr. Charbonnier very justly remarks :—‘‘ Our knowledge of spe- 
cies would greatly gain by a more accurate and scientific method 
being adopted by collectors. There is an infatuation amongst 
them for collecting only “ British birds,’ whatever they may un- 
derstand by that vague expression ; or, worse again, “ British 
birds’ eggs,” the actual specimens of eggs so designated being in 
the majority of cases obtained on the Continent or elsewhere, 
and very often are laid by birds sub-specifically different from 
those whose name they bear.” 

We fully admit that a thorough knowledge of the organic life 
of Britain is desirable, though it is but an impoverished outlying 
portion of the Palearctic region. But we never can attain this 
knowledge if we refuse to study British animals and plants in 
connection with their Continental representatives. 

Mr. Cedric Bucknall continues his elaborate monograph of the 
“Fungi of the Bristol District.” 

A paper by Mr.J. G. Grenfell, on ‘‘ Evolution in the Protozoa,” 
is briefly abstracted in the “‘ Report of Meetings,” but is unfor- 
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tunately not printed in full. The Botanical and Entomological 
Sections, we are sorry to find, have not been very active. 

The volume closes with a continuation of the ‘ Flora of the 
Bristol Coal Field,” edited by Mr. James Walter White. 





Appendix to Contributions to Natural History, and Papers on 
other Subjects. By James Simson. New York: James 


Miller. 


To us, as a naturalist, this little work is disappointing. The 
‘‘ Contributions ” themselves contain only 49 pages of matter 
dealing with Natural History, whilst 122 pages —or nearly three- 
fourths of the whole—are devoted to Romanism, John Stuart 
Mill, the social emancipation of the Gipsies, the question “‘ Was 
John Bunyan a Gipsy ?” and the Duke of Argyll on the preserva- 
tion of the Jews. 

The Appendix now before us consists of four essays :— 

I, John Bunyan and the Gipsies. 
II. Frank Buckland and White of Selborne. 

III. Frank Buckland on the Viper. And— 

IV. On the Endowment of Research. 

The first of these papers lies distinétly outside of our juris- 
diction. Had John Bunyan been a man of Science, or an oppo- 
nent and enemy of Science, his nationality might have been 
legitimately here discussed. As he did not come in contact with 
Science at all, we must simply leave the question to be dealt 
with by the literary organs. 

The second essay is much more to the purpose. Like Prof. 
Browne, Goode, and Miss Hopley, Mr. Simson maintains, inop- 
position to the late Frank Buckland and others, that young vipers 
and possibly other serpents, when in danger, take refuge down 
the throat of their mother. Though we have devoted much time 
to the observation of vipers, both in their native haunts and in 
captivity, we had never the good fortune to witness this swal- 
lowing process. Still, from the evidence which has been brought 
forward, we consider it must be received as an established fact. 

Mr. Simson passes on to notice Buckland’s edition of White's 
“ Selborne,” a performance which, the ‘‘ Examiner” remarks, 
‘“‘has already succumbed under its own presumptuous ineffi- 
ciency.” Mr. Simson shows that Buckland took most unpardons 
able liberties with the author’s text. Of White’s notes twenty- 
four are suppressed, twenty-four more used as notes but with 
nothing to distinguish them from Buckland’s own, and thirteen 
are incorporated with the text. 
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In the third essay we have the same subjects again brought 
forward. 

The last memoir, ‘‘On the Endowment of Research,” may 
perhaps be styled discursive. There is little, very little, concern- 
ing the ostensible subject. But by way of compensation we find 
the Duke of Argyll’s opinions on the preservation of the Jews, 
Mr. Borrow’s writings on the Gipsies, the irrepressible John 
Bunyan, Buckland and English snakes, the ‘‘ Scotsman,” John 
Stuart Mill and his father James, in addition to ‘‘ Blackwood’s 
Magazine’’ and Charles Waterton. We note the following 
passage :—‘‘ Indeed George Borrow, Frank Buckland, and 


Charles Waterton may be described, without offence, as three . 


impulsive, headstrong, ex cathedrd-talking dogmatists, incapable, 
when left to themselves, of constructing an argument of a com- 
plex nature, or of giving a satisfactory exposition of an intricate 
subject that could stand scrutiny. To train a 13-inch bomb on 
them in that respect would be superfluous, for a thimblefull of 
sparrow-hail would suffice.” Now of George Borrow we know 
practically nothing. Frank Buckland we certainly consider to 
have been over-estimated, and in a notice of his posthumous 
work on the ‘“‘ Natural History of British Fishes ” (“ Journal of 
Science,” 1881, p. 292) we referred to some of his shortcomings. 
We are also not blind to the defects of Waterton as a naturalist 
(see ‘Journal of Science,” 1880, p. 638). But Mr. Simson’s 
style of discussion seems to us needlessly personal, and not well 
adapted to promote the cause of scientific truth. 





NOTICES. 


Several important works sent to us for review still stand over 
from want of space. 


In connection with the notice of Mr. Gerald Massey’s “ Natural 
Genesis,” in our last number, we must add that the copy we 
received consisted merely of the advanced sheets of the first 
volume. The work is published by Messrs. Williams and Nor- 
gate, London. 





ERRATUM 
Page 319, line 9 from top, for "‘ should be used ” read ‘‘ should not be used.” 
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CORRESPONDENCE. 








aia The Editor does not hold himself responsible for statements of facts or 
opinions expressed in Correspondence, or in Articles bearing the signature 
of their respective authors. 


ATLANTIS. 


To the Editor of the Journal of Science. 


S1r,—After all that has been said about this lost country during 
the last three thousand years,—or perhaps I should say after all 
that has come to light concerning that which has been said of 
it,—thoughtful people ought to admit that it is more likely such 
a country existed than that it did not, and careful search should 
be made for more evidence than has as yet been produced of its 
existence. There is the tradition handed down from the 
Egyptian priests, and other traditions independent perhaps of 
that particular one. Is it not possible that the Egyptians them- 
selves were colonists from Atlantis, seeing that their remains 
are so similar to those of the old Americans, themselves perhaps 
colonists from the same country? And there is the Sargoza 
Sea, through which indeed I have sailed, and cannot wonder 
that it may have been formerly—and in parts really now—so 
dense as to prevent the passage of ships, so that those in them 
may have perished miserably. 

During the great number of years that I have been in Borneo 
and the neighbouring islands, it may be supposed that I have 
not had many opportunities of reading ; therefore I may perhaps 
be pardoned for saying that I do not remember that much is 
known, or at least related, concerning the people who inhabited 
the northern coasts of Africa during the time of the early 
Egyptian kings, nor of the western coast, nor of that of Portu- 
gal, the inhabitants of which countries must have been in 
constant intercourse with those of Atlantis. Have the round 
towers on the coast of Portugal been as yet accounted for? 
And have the libraries of Lisbon, and especially Mafra, been yet 
examined? Have any steps been taken on the west coast of 
Africa to obtain evidence, or relics? I think not; except that 
some one made verbal enquiries once at the Cape de Verde 
Islands. In fact I may say, in conclusion, that no special 
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enquiry has yet been set on foot concerning Atlantis, and it 
appears to me that one of the most interesting questions of the 
day should be allotted its share of investigation.—I am, &c., 


CL. DE CRESPIGNY. 


[This communication is the more interesting because the 
writer does not appear to be acquainted with certain recent 
speculations in this direction, and in particular with the work of 
Mr. Donnelly reviewed in our June number.—Eb. J. S.] 


NATURAL IMITATION. 


—_—_—— 


To the Editor of the Fournal of Science. 


S1r,—The following remarks of Gordon Cumming (‘‘ Two 
Years’ Adventures in the Interior of South Africa”) appear to 
me worthy of being separated from the text of what is gene- 
rally conceived to be merely an amusing hunting work. The 
remarks are profound and most interesting to naturalists, and 
when its date is considered (October, 1843) places its author high 
in the lists of natural observers, preceding as it does the observa- 
tions of both Bates (‘* The Naturalist on the Amazons’’) and 
Wallace (‘*The Malay Archipslago”’). The remarks are the 
more interesting as they are detached from all technical ideas, 
and were not written to support any particular theory. In the 
many works I have read on this interesting subject I nowhere 
find the original observance of this peculiar natural phenomenon 
is given to Gordon Cumming. 

‘“‘There can be no doubt that every animal is seen to its 
greatest advantage in the haunts which Nature destined them to 
adorn ” (witness Waterton’s observations on the Sloth), “ and 
amongst the various living creatures which beautify this fair 
creation I have often traced a remarkable harmony between the 
form of the animal and the general appearance of the locality in 
which it is found: this I first remarked at an early period of my 
life, when Entomology occupied a part of my attention. No 
person following this interesting pursuit can fail to observe the 
extraordinary likeness which insects bear to the various abodes 
in which they are met with: thus among the long grass we find 
a variety of long green insects whose legs and antenna resemble 
the shoots emanating from the stalks of the grass, that it 
requires a practical eye to distinguish them. In sandy districts 
varieties are met with of a colour similar to the sand which they 
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inhabit. Among the green leaves of the various trees of the 
forest innumerable leaf-coloured insects are to be found; whilst 
closely adhering to the rough grey bark of the same trees, we 
observe beautifully coloured grey-looking moths of various 
patterns, yet altogether so resembling the bark as to be invisible 
to the passing observer. In like manner among quadrupeds I 
have traced a corresponding analogy, for even in the case of the 
stupendous elephant the ashy colour of his hide so corresponds 
with the general appearance of the grey thorny jungles which 
he frequents throughout the day that a person unaccustomed to 
hunt these animals, standing on a commanding situation, might 
look down upon a herd and fail to detect their presence; and 
further, in the case of the giraffe, which is invariably met with 
among venerable forests, where numerous blasted and weather- 
beaten trunks and stems occur, I have repeatedly been in doubt 
as to the presence of a troop until I had recourse to my tele- 
scope ; and on referring to my savage attendants, I have known 
even their practical eyes deceived, at one time mistaking these 
dilapidated trunks for camelopards, and again confounding real 
camelopards with those aged veterans of the forest.’’—( Edition, 
1856.)—I am, &c., 
S. BILLING. 


THE NICETY OF BIRDS. 


To the Editor of the Fournal of Science. 


Sir,—Permit me to make an addition to the facts given under 
this title by H. M., in your February issue. A pair of love-birds 
in my possession always bury any object which they dislike under 
the husks of the millet which forms their food. A strawberry 
was once given them, in the supposition that, like most of the 
Psittacide, they would relish fruit. It disappeared, and I thought 
it had been eaten, but the next day, on cleaning out the cage, 
the missing strawberry was found carefully buried in a heap of 
sand and millet-shells.—I am, &c., 


E. A. S. 
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AN EGG WITHIN AN EGG. 


To the Editor of the f$ournal of Science. 


Sir,—In ‘Gardening Illustrated”) June 23, 1883) Mr. H. E. 
Sprengle, of Grimsby, states as follows :—‘‘ On June 1st one of 
my Brahma hens laid an egg which on account of its large size 
I determined to blow out and preserve. During the process I 
found, to my astonishment, that the egg contained another egg 
within. There was the white and yolk to each, and the shell of 
the inner egg was as hard as that of the outer one, I succeeded 
in blowing them both without accident. The egg measured in 
circumference g inches by 63 inches, but the inner one was barely 
half that size.” 

This appears to be a fact worth preserving ; therefore I send 
to your Journal the cutting. 

Some years ago I found a tolerably large cinder in an egg, 
which has been a continual wonder to me; but an egg within an 
egg transcends my wonder, and points to the mode how the 
cinder got into the egg.—I am, &c., 

S. BILLING. 
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NOTES. 


IN visiting the Engineering Exhibition at the Islington Agricul- 
tural Hall, Islington, we were particularly struck with the 
aluminium alloys exhibited by the Aluminium Crown Metal 
Company working under Webster’s Patent. It seems to us that, 
for the manufacture of scientific apparatus, the days of brass 
are ended. The superior hardness and strength of the new 
metal, its lightness, and immunity from the oxidising and sul- 
phurising action of the air are most signal advantages, which 
must more than compensate for its higher price. 


The “ Textile World” remarks :—‘ The bane of the admi- 
nistration of the South Kensington Museum is that its contents 
are being perpetually shuffled about, as if it were meant merely 
to amuse the public with a sort of colonial kaleidoscope. Will 
it be believed that instead of showing the portion of Mr. Clarke’s 
textile fabrics which are exhibited in the India Museum in com- 
bination with the old historical collections of these manufactures, 
the latter have all been removed out of sight to make more 
room—and far more than was necessary—for the former, thus 
throwing away all the advantages manufacturers and other ex- 
perts would have derived from a close comparison of the two 
collections ? Moreover, the new chintzes and carpets are without 
labels, even general ones, and are so inartistically hung that they 
produce a most slovenly effect. The lower gallery in which they 
are shown being also very closely packed with the miscellaneous 
collections of the Prince of Wales’s Indian presents, and the 
miscellaneous loans of the Royal Asiatic Society, the whole 
place has the appearance rather of a cosmopolitan mercantile 
store than of a scientifically arranged art museum.” How is it 
that nothing more is heard of the promised India and Colonial 
Museum which was to have been erected in a central and acces- 
sible place, the Thames Embankment ? 


According to Drs. Weir, Mitchell, and Reichert (‘ Medical 
Press’) snake-venoms have always an acid reaction, re-dissolve 
in water after drying, and contain no alkaloid. They consist of 
three distinct proteids. The first of these is a peptone, less 
active than the combined poison, but inducing cedema and putre- 
faction ; the second (the ‘‘ cobric acid” of Dr. Winter Blyth ?) 
is the most virulent, and in a few minutes after injection produces 
infiltration of blood into the neighbouring tissues ; the action of 
the third is doubtful. 
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M. Venukoff (“Comptes Rendus”) gives a summary of the 
scientific results obtained by Col. Prejevalsky in his last Expe- 
dition in Central Asia. He has established the former existence 
of glaciation on a vast scale in the north of Thibet. He notices 
strong westerly tempests, unaccompanied by lightning, which 
occur almost daily in the deserts of Dzoungaria and on the table- 
lands of Thibet. His colleétions include go species of mammals, 
400 of birds, 50 of reptiles, 53 of fishes, an unknown number of 
insects, 1500 plants. He has discovered the horse and the camel 
in their wild state, and the mountain goose. The animals were 
so accustomed to man that they showed no alarm even after 
some of their number had been shot. He clearly traces the origin 
of the loess, so vastly developed in Eastern Asia, to the action 
not of water, but of wind. This amount of work is all the more 
wonderful if we consider that scientific research is, after all, not 
the esoteric motive of the Expeditions of Col. Prejevalsky. 


Prince Roland Bonaparte is about to publish a series of essays 
on anthropology, 


Prof. Huxley, in the recent Rede Lecture at Cambridge, sur- 
prised his hearers by producing an extremely Evolutionist passage 
to be found in the “ Natural Theology ” of Archdeacon Paley ! 


The Albert Medal of the Society of Arts has this year been 
awarded to Sir Joseph D. Hooker. 


A strange incident happened at one of M. Brown-Séquard’s 
Lectures on Experimental Physiology, at the College de France. 
As he was about to begin his operation a female Bestiarian 
dashed the scalpel out of his hand with her umbrella. She was 
removed by a policeman, protesting volubly all the way. 


Miss S. L. Andrew (‘‘ Popular Science Monthly ”’) gives inte- 
resting particulars fully proving that the common garden petunia 
(P. grandiflora) is an insectivorous plant. (Everyone must have 
noticed that its odour is very attractive to insects, especially at 
nightfall, but the purpose of the attraction was hitherto unsus- 
pected.) 


M. Daubrée (‘‘ Comptes Rendus”) gives an account of a 
meteorite which fell between Nogoga and Concepcion, in the 
province of Entre-Rios, La Plata. It belongs to the rare class 
containing carbon in a state of organic combination. 


According to the “ Spiritual Record,” ‘‘ Stuart Cumberland ” 
is now practising vigorously in America. 


The Rolleston Memorial Fund reaches £1200, and has been 
delivered over to the University of Oxford to found a prize for 
original research in animal and vegetable morphology and phy- 
siology, which will be awarded every two years, 
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The facts colleéted by Miss Ormerod prove the alarming extent 
of the injury occasioned by insects even in this country. The 
loss last year, due to Aphides, comes close upon two millions 
sterling ; whilst the damage wrought by wireworm, weevil, &c., 
to wheat, barley, peas, beans, and tares seems to range from £2 
to £3 per acre. 


We learn that the introduction of ‘‘ many English birds ” into 
Tasmania is projected. We should advise here great caution. 
The English native fauna and flora number very few species 
worth introducing. 


Prof. Simon Newcomb (‘ Monthly Notices Roy. Astr. Soc.”) 
refutes the charges of falsification which have been brought 
against Hell as regards his observations of the transit of Venus 
in 1769. 

The “ St. Petersburg Med. Wochenschrift ” reopens the ques- 
tion of the sanity and legal responsibility of Guiteau. It holds 
that the assassin, though not formally insane, was all his life on 
the margin of insanity, and advocates the doctrine of a gradu- 
ated responsibility. 


It is asserted in some quarters that the discovery of ele¢ctro- 
magnetism is due not to Oerstedt, but to Giovanni Romagnosi. 
an Italian. 


Prof. Owen (‘‘ Geolog. Mag.”) having received the outline of 
an entire skull of Thylacoleo points out the expansion of the 
temporal fosse as being additional evidence for the carnivorous 
character of this extinct species. 


Mr. Searles V. Wood (‘‘ Geolog. Mag.”’) argues that the cause 
of the glacial period was a diminution in the heat-emitting power 
of the sun. He shows, in opposition to Dr. Tyndall, that de- 
creased evaporation does not imply a diminished snowfall. This 
view is necessarily at issue with the dynamical theory of the 
sun’s heat, a doctrine which harmonises badly with the teachings 
of geology and biology. 


It is insinuated that eminent men of Science who ten years 
ago leaned to the materialistic interpretation of the universe are 
now “ hedging ” very judiciously. 

The Concord Summer School of Philosophy is at work, and 
will doubtless prove fruitful in remarkable sayings. 


Herr Munk (‘ Verhand. Physiol. Gesell. Berlin”) proves expe- 
rimentally that neutral fats can be formed synthetically in the 
animal system from free fatty acids. 


-At the July meeting of the Entomological Society a paper, by 
Mr. Lewis, on the Lucanide of Japan was read. The author 
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contends that here, as well as among the Longicornes, Bupres- 
tide, &c., the larger species show great individual variation in 
size according to the supply of food. In smaller species, and in 
groups where the larva can seek its own food, the size is approx- 
imately constant. 


Mr. A. R. Wallace has been elected a foreign member of the 
Dutch Society of Sciences, at Haarlem. 


Dr. Sluiter is endeavouring to establish a zoological station in 
Java,—a locality which will afford ample scope for interesting 
research. 


Drs. Mitchell and Reichert (‘‘ American Naturalist”) have 
proved that the bite of Holoderma suspiciosum may be fatal. 
The venom, unlike that of serpents, is alkaline. 


According to J. C. Hughes (‘ Forest and Stream”) pigs in 
British Columbia have learnt to dive for salmon in the clear 
rivers. 


As far as scientific eminence and merit are concerned, the 
suitability of Prof. Huxley for the Presidency of the Royal 
Society is universally admitted. 


MM. Carl Vogt and Emile Yung, in their ‘ Traité d’Anatomie 
comparée,”’ insist that distin¢ét anima] sources may give rise to 
series of beings, some of which may mutually approximate and 
tend to be confounded together. ‘* Thus we may place in the 
same class, the same order, and even in the same genus, species 
whose ancestors were originally perfectly distinct.” 


M. H. de Varigny (‘‘ Comptes Rendus’’) has examined the 
influence of the various salts present in sea-water upon fresh- 
water animals. He finds that calcium sulphate and carbonate 
have no influence ; magnesium sulphate and chloride and potas- 
sium chloride (in the proportions present in the sea) very little ; 
the injurious action being due to the common salt. 


M. K. Millenhoff (‘‘ Naturforscher”) has at last solved the 
question of the cells of bees. He proves that their peculiarities 
are due neither to high intelligence nor to a _ miraculous 
“ instinct,” but simply to certain physical conditions, which we 
shall explain in full. 

Dr. Burmeister has discovered, in La Plata, a fossil sloth, 
twice the size of any now living, but apparently of arboreal 
habits. 


Dr. C. C. Abbott (‘‘ Science”’) records the fact of crows cap- 
turing mussels at low tide, carrying them inland in the beak 
(not the sae and letting them fall to break the shell; then re- 
turning for fresh booty to the shore, until the rise of the tide put ° 
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an end to their fishing. Then, and not till then, they hastened 
to feed upon their prey, evidently understanding the nature of 
the tides, and knowing that the time for such sport was short. 


-The ‘‘ Medical Press and Circular,” quoting an address deli- 
vered by Dr. Balthazar Foster, makes some apt comments on 
the ‘* Political Powerlessness of the Medical Profession.” 
Were this otherwise the Bestiarian hubbub would have been 
less formidable. 


An American naturalist proposes the generalisation that 
every particoloured cat has the tip of its tail black, and every 
particoloured dog the tip of its tail white. This is not 
strictly correct, since there are buff and white cats without 
any black spot, and black and tan dogs without a trace of 
white. ; 


Dr. A Rizat speaks of the Graco-Latin terms used in Science 
as being sometimes misunderstood, even by their inventors. 


The “‘ Transactions of the New York Academy of. Sciences ” 
give an instance of how popular natural history is manufactured. 
A certain author asserts that ‘‘ while at Bermuda he had seen 
an Octopus leave the water and climb a cliff 200 feet high, in 
pursuit of a red crab.” The “ Transactions ” show, in com- 
ment, that there is no cliff of any kind in Bermuda 200 feet 
high; that there is no crab on the Bermudan shores having a 
red carapace ; and that the only species of Octopus known there 
never leaves the water. 


Prof. Spring, of Liége, endeavours to show that free carbon 
is in a dead state, and that previous to entering into organic 
compounds, and still more into the bodies of living beings, it 
must undergo two successive depolymerisations, which endow 
it with new properties. He does not, however, show how the 
second depolymerisation is to be effected. 


A recent writer on medical electricity announces, as a great 
discovery, that “ electricity acting on flesh deprived of blood or 
fluid is a deadly poison.” How he got the flesh of any living 
animal into such a state, and yet retaining its vitality so as to be 
capable of being poisoned, is not explained. 

Mr. Edison believes that means will ultimately be found to 
obtain electricity from the earth without the use of any machinery 
whatever. 

According to the ‘Medium and Daybreak’’ Swedenborg 
claimed the invention of the torpedo, the mitrailleuse, the 
hydraulic lift, and the discovery of the circulation of the blood. 


The Public Library of Melbourne, as well as the Art Gallery 
and Museum, are now open on Sunday afternoons. 
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On the 16th ult. a most able paper on the “ Preservation of 
Fish Life by excluding the Pollution of Town Sewage” was 
read at the Fisheries’ Exhibition, by the Hon. W. F. B. Massey- 
Mainwaring. In the discussion which followed all the speakers 
expressed their preference of the chemical treatment of sewage 


as against irrigation, pumping into the sea, &c. 


According to the “ Medical Press” Prof. Schuethauer, of 
Pesth, in making a post-mortem examination of a woman 
aged 70, found that the spleen was absent, and had never 


existed. 


The director of an ultramarine works in Germany is reported 
to have observed that during forty years none of his workmen 
have been affected with pulmonary consumption. This immu- 
nity is ascribed to the sulphur fumes pervading the works. This 
observation, if correct, tends to support the “ germ theory” of 
the origin of phthisis. 


The influx of the rural population into the great cities is in 
Europe regarded with alarm and regret. We were no little sur- 
prised at finding a writer in an American contemporary congra- 
tulating his countrymen on the “ progressive emancipation of 
the people from an agricultural life.” 











